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The Terrier. . . Navy Man's “Best Friend” 


Just like its wiry namesake — the Navy’s new anti- 
aircraft missile, the Terrier, has the built-in ability to track 
an aggressor. Once unleashed, no evasive maneuver can save 

invading aircraft from this obedience-trained supersonic watchdog. 
Here is vast new protection for the Navy that protects you! 

The Terrier is a significant example of the advanced weapons systems 
now being mass-produced for the defense of our country 
by Convair, working with the U.S. Navy Bureau of Ordnance. 
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AUTO F*OWE FT 

controls the fourth flight dimension automatically 


Control of the airplane’s glide path during landing approaches is divided between power 
and elevator. With AUTOPOWER (automatic control of throttles), the elevator is freed to 
respond solely to glide path navigation requirements, providing precision touchdowns at an 
exactly correct, fully compensated speed. Available now for medium and larger executive 
twins at major installation centers. Price .$6,200. Send for descriptive literature and 
specifications. -Trademark 
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NEW Monogram WNH CLAMP 


IS FAR FASTER- STRONGER! 


It's a big time-saver ... the new Monogram WNH (Wing Nut 
Hexagon) sheet metal clamp. For use where material thick- 
nesses are extreme and where exceptionally strong tension 
is required. 

Installation of the WNH is far faster because of the free- 
spinning action of the bar-type wing nut. Stronger hex 
body permits holding with wrench. In sizes for drill holes 
from #30 to #10 and material thickness from 0" to 1". 
Call your nearest Monogram representative or send coupon 
for catalog and complete information. 
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May 13-23— Seventh All Woman's Inter- 
national Air Race, Hamilton. Out.. Can- 
ada to Havana. Cuba. 

May H-17— Design Engineering Conference 
of American Society* of Mechanical Kngi- 
neers. Convention Mall. Philadelphia. 

May 16-18— Society for Experimental Stress 

Hotel, Pittsburgh. Pa. * 

May 17-19— New York State Society of Pro- 
fessional Engineers, 30th Engineering In- 
dustries Exposition and annual conven- 
tion, Statlcr Hotel, New York. 

May 18— Armed Forces Day Dinner, Slier.i- 
ti'on-Park Hotel, Wash., D. C. 

May 19— Airspace Forum, sponsored by Na- 
tional Pilot’s Association. Westchester 
County Airport, New York. 

May 21— Annual meeting of the Daniel 
Guggenheim Medal Board of Award. Uni- 
versity Club. 1 W. 54 St., New York. 

May 24-26— Armed Forces Communications 
and Electronics Association, 10th national 
convention. Boston. Mass. 

May 30-fuuc 3— Eighth Annual Wright 
Memorial Glider Meet, sponsored by The 
Soaring Society of Dayton. Dayton. 

June 2— Seventh Annual Maintenance & 
Operations Meeting. Reading Aviation 
Service, Inc., Reading Municipal Airport, 
Reading, Pa. 

June 3-8— Society of Automotive Engineers, 
summer meeting, Cbalfonte-Haddon Hall, 
Atlantic City, N. J. 

June 4— National Eire Protection Associa- 
tion Seminar on Jet Speed with Fire 
Safety, Hotel Statlcr. Boston, Mass. 

June 5-6— Radio f eciinical Commission for 
Aeronautics spring meeting with Boston 
sections of Institute of Radio Engineers' 
and Institute of tile Aeronautical Sciences, 
Hotel Statlcr, Boston, Mass. 

June 11-15— Society of the Plasties Indus- 
try. Seventh National Plastics Exposition. 
New Coliseum, New York, N. Y. 

June 13— B. F. Goodrich Technical Forum, 
co-sponsored hy Atlantic Aviation Corp. 
and Airwork Corp., Atlantic Aviation 
Hangar, Teterboro Airport, Tctcrboro. 

June 17-21— American Society of Mechani- 
cal Engineers, semi-annual meeting. Ho- 
le! Statlcr, Cleveland, Ohio. 
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Flying LST 


In 1914, U. S. Navy flying boats landed at Vera Cruz, 
and a camp was established on the beach — the Navy's 
first beachhead landing. 

Our Navy now has a "flying LST” capable of patrol- 
ling the Seven Seas. In a matter of hours, instead of days 
or weeks, its new R3Y-2 Tradewind—a giant, high-speed 
seaplane transport— can fly to distant combat areas. It 
can land and taxi right up to theshore during amphibious 
assaults. The R3Y-2 can swing up its nose door, slide 
out its bow-loader ramp and discharge troops, heavy 
equipment, weapons and supplies right on the beach. 

The Tradewind is the first U. S. multi-turboprop air- 
plane. It attains a speed of nearly 400 miles per hour. It 
is 139 feet, 8 inches long, and its wing span measures 
145 feet, 9 inches. Fully loaded, it weighs 82 tons. With 
the Tradewind, our Navy achieves another "Milestone 
in Aviation.” 
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Here — at Terre Haute —is a plant built and 
equipped for aircraft engine work. Allis-Chal- 
mers not only handles precision machining and 
fabrication but also welding, plating and heat- 
treating operations. 

If you have an assembly requiring quality 
craftsmanship, contact Allis-Chalmers, Terre 
Haute, Indiana. 


Axial-flow compressors built by A-C for Curtiss-Wright J65 turbojet 
engine require highest standards of precision workmanship. 


ALLIS-CHALMERS 



giant’s grip.~> thatj^eatherfightl 


If great strength plus 
extreme lightness are your 
aircraft design goals, you should be 
utilizing the advanced engineering, chemistry 
and production know-how that have made Metlbond* 
structural adhesives the standard of reliability throughout 
the aircraft industry. 


More than a decade ago, Narmco pioneered aircraft adhesive bonding— 
a design revolution that has since enabled engineers to build unparal- 
leled strength and performance into structural components by the very 
nature of this uniquely efficient fastening method. Today, Narmco’s 
accumulated skills stand behind a distinguished line of custom- 
developed adhesives, including Metlbond* 302, a multi-purpose sup- 
ported adhesive designed for metal-to-metal and sandwich applications 
requiring prolonged temperature integrity to 500° E 




Introducing a new concept in air data computations 










TI1E COST OF HANDLING those special aircraft dollies is cut sharply by using lightweight, sti n 


Magnesium handles the hig jobs, too! 

MAGNESIUM EXTRUSIONS permit substantial weight 
reductions on huge dollies used for inter-plant 
handling of aircraft engines and body parts. 

Specially designed equipment is needed to handle bulky, heavy 
aircraft engines and body components. This equipment must 
be strong and rigid enough to safely carry loads weighing tons, 
but light enough to be easily moved. Thai's why many struc- 
tural members of these dollies are extruded from magnesium — 
the lightest of all structural metals. 

If you’re buying materials handling equipment, make sure 
you're gelling all the advantages magnesium can give you. If 
you're building your own, Dow offers complete facilities for 
design, engineering and production of magnesium extrusions. 
For more information, call the nearest Dow sales office or write 
the dow chemical company. Dept. MA368G, Midland, 
Michigan. 

you can depend on 

DO IF \I IG\ESn \l 




10 



THIS 3M SEALER PERFORMS SO DEPENDA8LY, DOUGLAS AIRCRAFT FINISHES CABINS ENTIRELY BEFORE PRESSURE TESTING. 

Pressure sealing for 20,000 hours plus 


In a large number of Douglas aircraft, 
this 3M pressure cabin sealer already 
has logged more than 20,000 hours 
without sign of failing. So far, there’s 
no known limit to the endurance that 
its users can expect. 

When 3M developed the first success- 
ful pressure cabin sealer in 1946, 
government specifications were written 
around it. Since then, 3M sealer has 
been used on more aircraft, logged 


Available as a light or dark colored 
semi-liquid, this 3M sealer can be 
applied quickly and easily. It conforms 
to contours, fills voids, bridges gaps, 
cures quickly into a flexible solid. 
Airborne, it stays flexible, adheres 
tightly despite flight stresses, high 
altitude cold, desert heat and exposure 
to water, gasoline and oil. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 

Pressure cabin sealing is only one of 
the many problems 3M research is 
helping the aircraft industry solve. 
A special staff of experienced 3M 
experts stands ready to assist you. 
Consult your 3M Aircraft Field Engi- 
neer. Or for further information and 
literature write: 3M, Dept. |' PMOUCIO[ 
245, 6411 Randolph Street, “ — 
Los Angeles 54, California. 


COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 






Night Jet for Tactical Missions 


This night intruder was developed by Martin, Baltimore, 
from the basic design of the RAF’s Canberra bomber. 
Like other multi-engine jets, the versatile B-57B has Inco 
Nickel and Inco Nickel Alloys at critical locations. That's 
because these metals provide heat resistance, corrosion 
resistance, strength and ductility in just the combinations 
necessary to top performance of modern aircraft. 


Perhaps one of the Inco Nickel Alloys can solve a metal 
problem for you, too. Inco’s Technical Service Section is 
ready to help you investigate. Why not outline your prob- 
lem for their study? 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street New York S. N. Y. 


/ iNCO. Nickel Alloys 


Where Inco Nickel Alloys are used in the B-S7B 
Monel Inconel Inco Nickel Alloys are also 


FLY WEATHER-WISE 

These weather items prepared in consultation with the United States Weather Bureau 



FLIGHT 

PLANNING 

...the Use of 
Upper Air Charts 


Upper air charts are useful in planning 
the least time track to your destination. 
These weather maps are drawn for cer- 
tain standard altitudes: 5,000, 10,000 and 
18,000 ft. approximately. 

As on ordinary surface maps, the wind 
flows approximately parallel to the contour 
lines . . . counter-clockwise around lows 
and clockwise around highs in the north- 
ern hemisphere. Wind velocity can be 
determined at any point along your course 
by measuring the space between contour 
lines with scales designed for this purpose. 
Many meteorological offices prepare prog- 
nostic upper air charts, which may in many 
cases approximate the time of your flight. 




Best Pair to Get You There! 



As aviation moves into the jet age the Flying Red Horse paces 
its progress with new fuel and lubricant advances. New manu- 
facturing procedures developed by Socony Mobil can produce jet 
fuels with improved thermal stability to meet these critical 
requirements. At the same time piston engine planes count on 
Mobilgas Aircraft and Mobiloil Aero for full power and pro- 
tection. Good reason it pays to fly with the Flying Red Horse! 

SOCONY MOBIL OIL COMPANY. INC., and Affiliates 


i .1 





9 reasons why the aviation industry 
depends on Johns-Manville Goetze Gaskets 
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FOR THE 



This symbol of security through strength 
identifies the aircraft of the Strategic Air 
Command. SAC was activated March 21, 1946. 
For ten years its combat-ready airmen 
and planes have been the major deterrent 
to aggression. The entire nation con- 
gratulates SAC on its tenth anniversary. 
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Admiral 

CORPORATION 

look to Admiral for 

RESEARCH • DEVELOPMENT • PRODUCTION 


Pittures on FM 




AIR-TO-GROUND 
TV SYSTEM 

Transmits Combat 


Not©! NEW COLOR SOUND FILM . 
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(ADVERTISEMENT) 


necessity for the utmost in control 
produce forces in any direction 
which are simulated in Western Gear 
centrifuges in excess of 1(X) times the 
normal weight of the part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G's. 

The effects of wind, sand, dust, 
rain, sunshine, snow, heat, cold, 
vibration, impact, chemicals, lubri- 
cants and materials must be evalu- 
ated while constantly striving to 
increase load carrying ability, serv- 
iceability and reliability of products. 
Extensive testing is required to 
assure that no possible condition 
has been overlooked which may 
cause a malfunction. An example of 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magnet- 
ism, electricity, gravity, vibrations, 
forces, materials and chemicals 
under environmental conditions 
often poses the necessity of multi- 
tudes of carefully controlled, pre- 
cisely measured tests. 

Western Gear engineering recog- 
nizes these very necessary elements. 
Therefore, in our block-long testing 
laboratory the most modern equip- 
ment is provided to prose design 
concepts. Thus meticulous attention 
to perfection has made Western Gear 
the leader in the field of aircraft 
gearing and systems design. Why not 
let us assist you in your next power 
transmission problem? Western 
Gear Corporation, General Offices, 
P.O. Box 1S2, Lynwood, California. 


The Role of Modern Test Facilities in 


the Design of Aircraft Gear Drives 


by John Morris 

Manager of Engineering, Western Gear Corporation 


Modern aircraft, whether it he piloted or electronically guided, requires 
mechanical devices of utmost reliability. No longer can the designer 
depend entirely upon experience but must have available extensive 
equipment capable of producing the environments and loading condi- 
tions which will check the newly designed parts to the conditions 
encountered on its assigned mission. 


This environmental test equip- 
ment must be operated by experi- 
enced personnel under the guidance 
of engineers capable of correlating 
and analyzing test results and their 
actual relation to final installations 
before a suitable product can be 
designed, produced, and proven. 
Mother Nature in her unlimited 
weather laboratory produces ex- 
treme variations of the elements in 
almost incalculable combinations. 
The laboratory must endeavor to 
precisely duplicate conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as shown in the photo at 
lower right ) can cany the test part 
to the extremes of altitude beyond 
the reaches of piloted flight up to 
and in excess of 90,000 ft. Temper- 
atures must be duplicated far below 
those normally encountered by 
present day military craft. Tests have 
been run at Western Gear as low as 
-300° F. 


The salt spray of the sea ami the 
steaming humidity of the jungle as 
well ns the wind and dust of the 
desert are being duplicated daily in 
our block-long test laboratory. The 
tremendous speeds as well as the 
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The Otter can carry 10 passengers or 1 ton of cargo for 500 miles range. 

It is at home wherever 1000 feet of landing strip is available. 

Designed and built by 

THE DE HAVILLAND AIRCRAFT OF CANADA, LIMITED 



THE DEHAVILLAND Ul-A OTTER 


Postal Station "L", Toronto, Ontario 
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WHERE CAN YOU USE .. . 


G.E.’s New Water-activated Batteries 
with High Power-to-weight Ratio 


G.E.’s new water-activated batteries are 
designed to give maximum power for the 
least possible weight and volume per 
unit. In many applications, these silver- 
chloride/magnesium batteries will furnish 
up to TWICE the output of silver- 
oxide/zinc batteries and up to FOUR 
TIMES that of lead-acid batteries of 
corresponding size and weight. 

FOR USE NEARLY ANYWHERE, G-E 
water-activated batteries are activated 
by immersion in water. In land or air- 
borne applications, activation is accom- 
plished by other saturation methods. This 
versatility makes them an ideal power 
source for many specialized applications. 


THE COMPLETELY DRY CONSTRUCTION 

of G-E water-activated batteries sim- 
plifies many storage problems. Since they 
contain no water during storage, danger 
of freezing and power loss is eliminated. 
With normal precaution against moisture, 
length of storage will not alter their comc- 
up time — They still reach operating volt- 
age within two seconds after activation! 
THE WIDE VARIETY OF DESIGNS pos- 
sible with G-E water-activated batteries, 
ideally suits them to the power require- 
ments and space limitations of certain 
equipment now using bulky, heavier 
power supplies. If your power needs can 
be satisfied with a water-activated bat- 


T’rogress Is Our Most Important Product 

GENERAL® ELECTRIC 


tery, investigate G.E.’s line today. And 
remember, though a wide range of rat- 
ings and sizes is available, G-E water- 
activated batteries can be designed to 
your specific needs. For detailed infor- 
mation, contact your G-E Apparatus 
Sales Office, or send coupon below for 
free descriptive bulletin. 


Please send mo Bulletin GEA-6238A 01 









B.F. Goodrich 



One tire gives more landings... 
which one? 


Y ou CAN JUDGE a tire by its foot- 
print. The B. F. Goodrich tread 
pattern on the left gives 10% more 
landings before recapping, on the aver- 
age, than the ribbed design on the right! 

Why? Take a good look at the more 
compact, more rectangular footprint of 
the B. F. Goodrich Dimpled Tire. 
That's the result of an overall improve- 
ment: the tread profile of the Dimpled 
Tire is designed to put more tread rub- 
ber to work and to spread the load more 
evenly— shoulder to shoulder. Unlike 
the conventional ribbed tire which 
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places most of the load on the center 
ribs, the shoulders of the Dimpled Tire 
bear a fair share of the load. 

Now, notice the most significant 
difference between the tread patterns— 
the use of cup-like indentations in the 
Dimpled Tire. This unique design 
further reduces wear because the tread 
rubber around each dimple is com- 
pressed under load— making it more 
stable, more resistant to cuts and tears. 

Like the first high-pressure Tubeless 
Tire and the first 300 mph Tubeless, 
the Dimpled Tire is another example 


of B. F. Goodrich leadership in research. 
Latest example: the first aviation Tube- 
less Tires in commercial service are 
Dimpled. B. F. Goodrich Company Tire 
& Equipment Division, Aeronautical 
Sales, Akron, Ohio. 



EDITORIAL 


Wilson s Record on Airpower 


The sordid story of how American airpower has been 
forced to relinquish its once significant lead over all inter- 
national competitors is being laid before the American 
people by the Senate Investigating Subcommittee headed 
by Sen. Stuart Symington, (D.-Mo.). 

This is not a new story to readers of Aviation Week 
who have been given these facts over the past three years, 
long before the menace of Russian airpower was fully 
recognized on Capitol Hill or in the Pentagon. 

Last week, Gen. Curtis LeMay testified in public (see 
p. 28), confirming in every detail the facts we have been 
presenting for some months previously on the relative 
decline of our long-range striking force in comparison 
with the fast-growing Russian capability. In a vain at- 
tempt to soften the impact of Gen. LeMay’s harsh warn- 
ing, Defense Secretary' Charles E. Wilson has resorted to 
press conference buffoonery in an attempt to belittle both 
Gen. LeMay 's position and the gravity of the crisis fac- 
ing SAC during the next three years. 

For example, to a reporter trying to penetrate Mr. Wil- 
son's smoke screen of evasion on the real status of B-52 
production acceleration, the Defense Secretary asked, 
"Do you own some Boeing stock?” 

When queried about Gen. LeMay 's testimony before 
the Senate Committee, Mr. Wilson brushed aside the 
question with the comment that he hadn't bothered to 
read the testimony. He also implied that Gen. LeMay 
was a "specialist" who always wanted more than he 
really needed. 

Gen. LeMay’s reputation as a "specialist” in strategic 
airpower was won in bloody combat over Germany and 
Japan and enhanced during the most critical years of the 
cold war when he molded the Strategic Air Command 
into a formidable atomic striking force that still is the 
major barrier between the free world and unbridled 
Communist military aggression. 

Gen. LeMay’s qualifications as an expert on airpower 
arc too well known to suffer under Mr. Wilson's jibes, 
and his record of service can stand the light of any pub- 
lic scrutiny. 

In contrast, Mr. Wilson's qualification as an airpower 
expert are less evident. His record on the subject badly 
needs a full public examination. Let us cite a few ex- 
amples of Mr. Wilson’s airpower decisions during his 
three years in the Pentagon that should be fully examined 
by the Symington Committee. 

During his first few months as Defense Secretary in 
1953, Mr. Wilson authorized a $5 billion dollar cut in 
the Air Force budget without bothering to explore details 
of how this would affect its military position. He later 
told Congress that nobody had told him how much this 
would affect the Air Force. At a time when technological 
progress was going faster than ever before and offered 
great opportunities to provide American airpower with 
vastly superior weapons, Mr. Wilson developed the con- 
stant-level budget concept for research and dev elopment. 

This concept has forced our technological progress to 
a much slower pace at the very time its maximum accel- 
eration is vitally needed. If pursued much further, this 
constant-level budget for research and development will 
insure loss of technological supremacy to the Russians 
within a few years. 


Mr. Wilson also proposed to handle all pure scientific 
research projects aimed at replenishing the almost-dry 
reservoir of basic knowledge in a variety of new fields 
vital to weapons progress. He also pushed hard to cancel 
atomic-powered aircraft development. He was prevented 
from wiping out this program only by budgetary slight 
of hand by former Air Force Secretary' Harold Talbott. 
Mr. Wilson branded the intercontinental missile pro- 
gram as visionary and, at one time, would have wiped 
it out. 

Finally when he realized his grave errors in the bal- 
listic missile program, he threw a heavy monkey wrench 
into the then smooth-working machinery' of the USAF 
missile program by establishing four competitive pro- 
grams. These new programs diluted the already critically- 
small reservoir of technical talent available, tangled the 
administrative procedures beyond recognition and di- 
verted research and development funds from a host of 
other vital projects in the aerial weapons spectrum. 

These are some of the highlights of Mr. Wilson’s 
three-vear stewardship as the chief decision maker in the 
Pentagon. 

How has he fared in recognizing and evaluating the 
rise of Russian airpower that now poses the most serious 
military menace in the history of this country'? 

Early in 1953 when forcing the $5 billion USAF 
budget cut, Mr. Wilson told Congress that the Russians 
were building a defensive air force and that we were 
giving the Russians credit for aircraft “they just simply 
don’t have.” 

In May 1954, the Russians publicly flew a prototype 
Bison long-range heavy jet bomber, displayed a squadron 
formation of medium-range Badger jet bombers, and the 
existence of their turboprop intercontinental Bear 
bomber was exposed by the aviation technical press. 

When confronted with this evidence of the Russian 
planes “they simply just don’t have,” Mr. Wilson 
brushed it off with the comment that the Bison was 
only a prototype, and that it would be five years before 
the Russians would have it in production. 

A year later, the Russians flew a formation of 12 pro- 
duction Bisons. By the end of 1955, they had twice as 
many Bisons in their air force as the USAF had B-52s. 
WTien confronted with this evidence of production 
Bisons and large formations of two new fighters (the all- 
weather twin jet Flashlight and the supersonic Farmer). 
Mr. Wilson sagely told the press that these probably 
were hand-built prototypes because the Russians really 
didn’t understand machine-tool production. 

Today, when confronted with incontrovertible evi- 
dence that the Russians are developing new planes in half 
the time it takes the USAF to do a comparable job, are 
outproducing us in key plane types such as heavy 
bombers and supersonic fighters and have a significant 
lead in ballistic missile development. Mr. Wilson shrugs 
i‘ off as of little importance. 

The American people should take a good hard look at 
Mr. Wilson and his airpower policies. Unless they are 
radically altered immediately, the historv of this era 
may well record Mr. Wilson as the chief architect of 
the decline in American airpower at a time when the 
country needed it most. —Robert Hotz 






Heart of a Walter Kidde & Company, Inc. complete pneumatic package, this 
lightweight compressor will deliver 4 cubic feet of free air per minute (at sea 
level), compressed to 3,000 pounds per square inch! 

Available in 2, 4, 8, 12 and 25 cfm models with working pressures of 3,000 and 
5,000 PSI, Kidde compressors can be driven by electric or hydraulic motors, 
directly from an engine pad, or by an air turbine. 

This wide range of compressor capacities, drives and working pressures, to- 
gether with a host of pneumatic system components, makes the Kidde aviation 
pneumatics line the most complete on the market today. In addition, Kidde 
offers the utmost in facilities and manpower for solving problems in the field! 
Got a job for pneumatics? Write and tell us about it. 


Kidde 


\ Walter Kidde & Company, Inc., 518 t 

Walter Kidde & Company of Canada, 


WHO'S WHERE 

INDUSTRY OBSERVER 

► USAF evaluation team is now reviewing its findings on Republic Aviation 

sonic fighter-bomber. Recommendations arc to be made to the Air Council 
this week, and. presumably, the last of the Phase I ••contests" will be 
decided this month. Announcement of Phase II contracts for the tactical 

North American (AW Mar. 26. p. 23). arc being held up by USAF pending 

► Air Force will provide dual-place fighter-trainer aircraft, such as the 
TF-102A, as part of the unit equipment for each operational fighter 
squadron. Under the plan, each squadron will be equipped with 21 single- 
place, high-performance aircraft and four dual-place versions of the same 

In the Front Office 

SRI! 

G Frank' 

and pilots" due to reduction in accidents.” 

sit -i 

► Air Force officials are looking upon Northrop s intercontinental missile. 

Honors and Elections 

who indicated that the missile will be brought up to operational status 
within the near future, said the Snark has "demonstrated marked progress 
in the last six months.” 

► Although testimony before the House Appropriations Committee indi- 
cated that the Republic F-105 was programmed in the Fiscal 1957 budget. 

tests of the F-105B, incorporating an area mle fuselage design (AW Apr. 9, 
p. 25). The B aircraft, completed at Republic's Farmingdale plant, will 

► Lockheed's C-l 30 transport, its production schedule delayed by propeller 
difficulties, is scheduled to reach USAF operational units sometime in 
December. Originally fitted with Curtiss- Wright propellers, the C-l 30 
will be converted to Aeroproducts' units. Difficulties with the Curtiss- 
Wright product alrcadv has dclavcd deliverv of the initial model to the 
Air Force Proving Ground at Eg'lin AFB. Fla., by at least two months- 
from April 15 to an estimated June 15. 

► Initial flights of Convair's B-58 Hustler are scheduled for sometime later 
this year. Air Force won’t ask for funds for their production procurement 

► Army Corps of Euginecrs has awarded a 5420,900 contract to the Noble 
Co.. Oakland. Cal., for the installation of bridge cranes for three missile 

mr~:z 

at Patrick AFB. Fla. 

► Fairchild’s F-27 turboprop airliner will have less high-pitch taxiing 








the French for use in Morocco. One S-58 per month is now coming off 
the Sikorsky line. New York Airways is first in the civilian line and expects 
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► Flying pipe-type buddy refueling system is under development for 
Republic Aviation. System is to be flown this summer in an F-84F for 
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The Rheem Research and Development Laboratories are currently 
engaged in the creation of electronic systems. 

The facilities and technical capabilities of the Rheem organization 
are available for application to new challenges in the electronic equip- 
ment and systems field. 

RHEEM MANUFACTURING COMPANY 

GOVERNMENT PRODUCTS DIVISION 



Washington Roundup 


Speed Policy Reversed 

Watch for Defense Department to reverse its ban 
against official world speed record runs under Federa- 
tions Aeronautiquc Internationale rules to permit the 
Lockheed F-104A to recapture the record from England. 
I lie 1,400 mph. USA! 1 ’ day superiority fighter and 
other USAF and Navy fighters in the better than 1.000 
mph. class previously had been barred from making 
these official record runs by Defense Department policy 
that erroneously labeled such performance as top secret. 
Actually the official speed runs at 55,000 to 40,000 ft. 
altitude offer no real data on the combat capabilities of 
a modern aircraft that must fly and fight at better than 
50.000 ft. Present world speed record of 1,152 mph. 
was set by the British Fairey FD2 research plane after 
the Defense Department bail had prevented the Navy's 
Nought Crusader and the McDonnell Voodoo from 
raising the record to over 1,000 mph. from the 822 
mph. of the North American F-100C. 

Money Is Money 

There will be growing industry effort to have the 
Defense Department judge an executive's pay on how 
much he makes rather than how it is paid. National 
Security Industrial Assn, has passed this advice on to 
Comptroller Wilfred J. McNeil and Assistant Secretary 
Thomas P. Pike. 

Sole test of compensation should be whether it is 
reasonable NSIA argues. It should make no difference 
whether it is labeled as salary, bonus, shared profits, 
fees or royalties, pensions or retirement benefits 
Proposed revision of Anncd Services Procurement 
Regulations. Section NXV. would make some of these 
costs not allowable on military contracts. If the 
compensation is reasonable. NSlA says. “'Hie burden 
of proof should be regarded as having been met.” 

Shortage of Scientists? 

Dr. Jerome Hunsakcr, Chairman of the National 
Advisory Committee for Aeronautics, has decided that 
lie was too effective in impressing the House Appropria- 
tions Committee with the shortage of scientists and 

The committee cut NAC.Vs personnel budget for 
Fiscal 1957 by SI. 5 million on the grounds that it 
couldn't be used, saying: "’The agency lias experienced 
considerable difficulty in filling scientific and technical 

Pleading with the Senate Appropriations Committee 
to restore the funds, Ilunsaker admitted that lie bad 
over-stated the situation to the House group. If the 
funds arc not restored, he said, NACA would be 
prevented from employing 424 personnel "urgently 
needed for an acceleration of effort in critical fields of 
research.” 

Air Force's Lt. Gen. Donald Putt, Deputy Chief of 
Staff for Development, joined Ilunsaker in supporting 
restoration of the total S5.2 million cut made by the 
House in the NACA's Fiscal 1957 budget. A total of 
$79.7 million was asked. The House voted S74.5 million, 
higher than the Fiscal 1956 budget of $72.7 million. 

Hunsaker told the committee: “To cut back the 
research effort at this time is extremely inconsistent 
and highly dangerous.” 


Putt reported: "Our weapons have now gotten into 
an area where there is a great lack of knowledge. . . . We 
arc almost in a situation that we are having to do 
things without knowing what we are doing.” 

Single-Manager Concept Spreads 

Pentagon’s single-manager concept has made its firs 
step into the aviation field. Defense Department's 
effort to centralize commercial contracts finally has 
given the Army the upper baud over air service witi- 
the assignment of Secretary Wilber Bmcker as single 
manager for all fonns of military transportation within 
the United States. New directive orders Bmcker to 
set up a Military Traffic Management Agency with an 
executive director to manage all commercial freight 
and passenger transportation used by the Armed Forces. 
Coming step: the Single Manager Program will be 
applied' to airlift services, including Military Air 
Transportation Service. Watch for growing inter-service 
irritations if Armv or Navv is handed cognizance in 
this area. 

SAC Begins Dispersal 

Strategic Air Command will begin its dispersal policy 
this summer with the transfer of the 99th Heavy Bomb 
Wing from Fairchild AFB in Washington to Wcstovcr 
AFB in Massachusetts during the process of converting 
from B-56 to B-52 aircraft. SAC's goal is to disperse 
each of its bomber wings to a separate air base but this 
process will be hampered by Defense Department limita- 
tions on base constructions funds. 

MATS Bedeviled 

A vcar-old Hoover Commission report recommending 
that the Military Air Transport Service "be restricted 
and realistically limited" reared up again during Air 
Force budget hearings before the House Appropriations 
Subcommittee. 

Subcommittee members, prodding Air Force officials 
on competition offered the airlines by expanded MATS 
services, introduced Perry M. Shoemaker, president of 
the Delaware, Lackawanna &• Western Railroad and 
chairman of the Hoover Commission Committee on 
transportation activities within the Defense Department. 

Shoemaker startled subcommittee members and 
MATS officials alike with the statement that— based on 
projection of traffic figures for July, 1954— the Hoover 
Commission had placed MATS domestic passenger 
traffic for Fiscal 1954 at l.S-milhnn persons. (In 
comparison, Braniff Airways carried approximately 1.6 
million passengers in Fiscal 1955). 

After long consultation, the MATS officials provided 
its own figures and said the Commission survey— to have 
arrived at such a high number— must have included all 
the “hitch hikers" carried on any and all Air Force 
planes and probably personnel carried aloft on training 
missions as well. 

The MATS estimate, also based on July. 1954, figures, 
placed its domestic passenger traffic for the fiscal vear 
at 6S.616. 

“The movement of 1. 852.000 passengers attributed 
to MATS.” the officials said, "cannot be reconciled 
with records available to the Air Force,” 

—Washington staff 
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Gen. LeMay Gives Russia Four Years to 


SAC commander tells Senate committee present 
policies will give USSR air superiority by 1960. 


By Katherine Johnson 

Washington— Strategic air superiority 
will shift from the United States to Rus- 
sia within the next four years under the 
Eisenhower Administration's present de- 
fense program, Gen. Curtis E. LeMav 
testified last week before the Senate 
Armed Sendees Subcommittee. 

'flic Strategic Air Command com- 
mander told the subcommittee, headed 
by Sen. Stuart Symington (D.-Mo.) 
that, if this is not to happen, the U.S. 

• Increase B-52 production. 

• Provide an even greater increase in 
jet tanker production, since, he said, 
the present ratio of tankers to bombers 
is inadequate. 

• Give "increased and vigorous atten- 
tion today” to assure air superiority be- 
yond the 1958-60 period. 

Earlier Warnings 
Prodded by apprehensive public state- 
ments bv Gen. Nathan Twining, USAE 
Chief of Staff, and Gen. Thomas I). 
White. USAE vice chief of staff, the 
Administration on April 9 submitted a 
supplemental Fiscal 1957 budget re- 
quest of S248 million to Congress. The 
request would be used to increase the 
procurement of B-52’s and step up the 
jet bomber’s production rate. LeMay’s 
position is that this increase is still in- 

'* Following LeMay's testimony. Secre- 
tary of Defense Charles Wilson left the 
door open for a further increase in the 
B-52 program, but said lie saw no 
urgency in the situation. 

Painting out that “in a few months” 
consideration of the Fiscal 1958 de- 


fense budget will start, Wilson said: 
“This money (the S24S million supple- 
mental) carries the thing at this higher 
production rate until wc can get '58 
funds. When we get '58 funds, if wc 

do is put the orders. . . ." Fiscal 1958 
funds would not be available until Julv, 
1957. 

LeMay also stressed the need for con- 
centrated effort on the program for a 
successor manned-bomber to the B-52. 
(The Air Force already is developing 
a nuclear-powered and chemically- 
powered bomber as possible successors). 
LeMay's View of ICBM 

“The intercontinental ballistics mis- 
sile,” LeMay declared, "has a potential 
of being a good weapons system in 
the future. We should, by all means, 
press forward with our research and 
development program to produce this 
weapon at the earliest possible date. 
However, there are many difficult prob- 
lems in this program, and I believe that 
the first model of the weapon, both 
ours and the Russians, will be less 
efficient than the manned bomber. 

"As time goes on, this efficiency 
should increase and the weapon be- 
come more reliable and useful. I think 
it reasonable to say that the first ICBM 
will augment the manned bomber force. 
But I do not believe that in the foresee- 
able future the ICBM will replace all 
of the bomber force. , . . 

“Therefore, it is most important 
that we address our efforts and our 
scientific and production capabilities to 
the development and production of the 
manned bomber ‘follow-on’ or succes- 
sor to the B-52/KC-135 combination 


at the earliest possible date.” 

Meanwhile. Lt. Gen. Donald Putt, 
deputy chief of staff for development, 
recommended a SI 50 to S200 million 
increase in the USA I- research and 
development budget for Fiscal 1957 
in testimony released by the House 
Appropriations Committee. 

"I think." Putt said, "we are ahead 
(of Russia) generally across the board 
now. However . . . important to us 
today is the rate at which they are 
catching up. If we are going to re- 
verse that trend in time, action has 
to be taken today and not after they 
have caught up with us.” 

He pointed out that the research- 
and-development budget— now planned 
at S611 million for Fiscal 1957-has 
remained approximately "level" for 
several vears. lie added: 

"You' cannot continue to increase 
your capability or match the require- 
ment with a level dollar budget because 
each succeeding generation of weapons 
becomes more complex and more 
costly.” 

Putt specifically testified that there 
should be greater research effort on 
the X-l 5. on a long-range interceptor, 
defensive weapons against the ICBM 
and advanced propulsion systems. 
Current B-52 Output 
The total amount for financing the 
B-52 program up to July I is S3.S 
billion. ’Ibis includes allocations for 
initial spares and related equipment 
but not industrial facilities. Current 
production is approximately six planes 
a month. 

A total of 47 have been accepted 
by USAF thus far, 1 5 planes produced 
in February. March and April were 
not accepted by the Air Force, LeMav 
said, because of a "serious but cor- 
rectable" components failure. The fail- 
ure. which is not delaying production, 
was in the flywheel of ii small electrical 
alternator. It was responsible for last 
winter's B-52 crash near Travis AFB. 

LeMay described Russia’s Bison 
bomber as "comparable” to the B-52 
in performance. lie said the other 
long-range bomber in the Russian 
strategic force, the Bear, "is a turboprop 
powered aircraft and therefore its per- 
formance is greater in range but less 
in speed and in altitude than that of 
the B-52.” 

Production of the Bison at present is 
at a higher rate than that of the B-52 
"if our estimates arc correct." LeMay 
testified. Combined Bison and Bear 

E reduction, he said, is “substantially” 
igher than B-52 production. 

LeMay said SAC’s 36 tanker squad- 
rons (no jets) now give “a reasonably 
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adequate refueling capacity. However, 
as our relative strength declines in the 
future, we could use more refueling 
capacity. I know of no plan that will 
furnish the number of tankers necessary 
to give us maximum efficiency.” 
Decline in Power 

Following are key questions asked 
by the Symington subcommittee and 
LeMay’s replies: 

• If no changes are made in the present 
plans and programs for SAC. will its 
power to discharge its responsibility 
weaken between now and the period 
of 1958-60? 

"The present plans for SAC will in- 
sure an increase in combat capability 
between now and 1960. However, in 
spite of this increase, if our estimate 
as to what the Soviet production in 
the long-range bomber field is correct. 
SAC’s relative power to discharge its 
responsibility will decline during the 
time period.” 

• Is it not a fact that we do not now 
plan to increase our rate of B-52s to 
a point where it will equal the Russian 
rate of production of their two modern 
type bombers? 

" “The Air Force docs not now plan 
to increase the rate of production of 
B-52s to a point where it will equal 
the estimated combined rate of pro- 
duction of their two modern-type 
bombers.” 

• Is it not a fact that the Russians 
now have in their air force more mod- 
ern long-range bombers than wc have? 

“I assume you do not consider the 
B-36 as being a modem bomber. Wc 
believe they have more Bisons and Bears 
in their inventory than we have B-52s.” 

• Assuming no change in our present 
plans and programs, what, in view of 
our estimate of Russian production, 
would be the approximate relationship 
between our modem long-range air- 
craft force and that of the Russians by 
the period 1958-60? 

"At the period 1958-60 . . . the 
Soviet air force will have substantially 
more Bisons and Bears than wc will 
have B-52s.” 

• Is it not a fact that, unless there is a 
change in our present plans and pro- 
grams. the Russian long-range air force 
will have greater striking power than 
SAC by the period 1958-60? 

"It is very difficult to answer unequi- 
vocally a question dealing with striking 
power during this time period. Striking 
power is a function of aircraft, wea- 
pons. bases, refueling capability, main- 
tenance and training. Under the as- 
sumptions stated, the Soviets will enjoy 
a numerical advantage in long-range 
bombers. . . . We would be foolhardy 


to assume they would not also provide 
the weapons, bases, refueling capa- 
bility. maintenance capacity, training 
and professional personnel to support 
this numerical superiority in aircraft. 
I can only conclude then that they 
will have a greater striking power than 
wc will have in the time period under 
our present plans and programs.” 

• Is it not valid that SAC's strength 
be considerably more than the strategic 
air strength of Russia, because the U.S. 
would never make the first all-out 
nuclear attack and much of its strength 
would be destroyed if the enemy made 
such an attack? 

“If we suffer a surprise attack, it is 
reasonable to assume that wc will suffer 
losses to our force- The remainder 
should be strong enough to inflict dam- 
age on the enemy that will be unacccpt- 


Washington— Two Air Force generals 
with a direct control over the USAF’s 
intercontinental ballistic missile pro- 
gram testified that the last technologi- 
cal barrier blocking its development has 
been breached. 

W hat remains before its final ap- 
pearance as a usable weapon is a “sys- 
tems engineering job of great magni- 
tude. and testing.” 

In testimony before the House 
Armed Services Subcommittee on Ap- 
propriations given on March 6 but re- 
leased only last week, Maj. Gen. B. A. 
Schriever. commander of the Air Re- 
search and Development Command's 
Western Development Division, told 
subcommittee members "there are no 
inventions required” to produce an ef- 
fective ICBM. 

"It is,” he added, “just applying the 


able to him if we are going to succeed 
in deterring an attack in the first place, 
lt is then reasonable to assume that the 
original force without losses should cer- 
tainly be initially stronger than the 
Soviet force.” • 

Wilson concurred with LeMay that 
Russia is now building long-range 
bombers "at a somewhat higher rate 
than wc are." Noting that he had not 
studied LeMay's testimony, he said. 

"If you added up the' desires and 
the stated needs and ambitions of all 
your specialists, you would base an 
impossible total on your hands not 
only in money but of the people to 
carry out the program. I don't mean 
to be critical of Gen. LeMay. I am 
just explaining that, naturally, he is 
stating the problem as he secs it from 
his particular part of it." 


state of the art. and we stretch it at 

ICBM) on the schedule we have set 
up.” 

Warhead Breakthrough 

The actual schedule for the missile’s 
development was part of the testimony 
deleted in the heavily-censored version 
of the hearings released to the press. 

Before the same subcommittee, -Maj. 
Gen. S. R. Brcntnall. USAF assistant 
chief of staff for guided missiles, con- 
firmed Aviation Week reports of the 
breakthrough in the development of a 
lightweight, high-yield hydrogen war- 
head (AW Feb. 29, p. 2/) that makes 
an effective ICBM feasible. 

Brcntnall said that in the early stages 
of development "warhead size imposed 
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severe requirements in tlie areas of 
guidance, propulsion and re-entry which 
were beyond the state of the art.” 

This roadblock was solved, he said, 

"The advent of lightweight, high- 
yield warheads made ballistic missiles 
attractive because it simplified the 
many technical problems and insured 
that thermonuclear explosives would 
be light and handy enough to be car- 
ried bv long-range missiles of reasonable 

"The breakthrough changed the na- 
ture of scientific war by simplifying the 
development of a usable long-range 

Testifying within a framework of 


Washington— The Air Force pointed 
to over SI billion it has recaptured on 
aircraft contracts through an "aggres- 
sive” review policy in defending its 
procurement practices before the criti- 
cal House Appropriations Subcommit- 
tee on the Armed Services. 

A comprehensive report by the sub- 
committee's staff hit at numerous as- 
pects of USAF's procurement admin- 
istration. (AW Mar. 26, p. 26). Among 
the charges: 

• "Frequent delays in establishing firm 

target prices on incentive and price rc- 
determinable type contracts have seri- 
ously impaired the government’s ne- 
gotiating position ” 

• "Unconscionable delays have taken 
place in formalizing letter contracts into 
definitive contracts, diluting the gov- 
ernment's opportunity to obtain fair 
and reasonable prices. . . ." 

• “Weaknesses in requirement compu- 
tations, inaccurate inventories, inade- 
quate stock records, excessive paperwork 
and lack of price control have hindered 
efficient and economical procurement of 
spare parts.” 

Dudley C. Sharp, Assistant Secretary 
of the Air Force for Materiel, assured 
the subcommittee that "we arc taking 
action on all" of the criticisms in the 

Recaptures 

The SI billion recapture resulted 
from a review of 2,300 USAF contracts 
for Fiscal 1955 and previous years. It 
included a reduction of $705.3 million 
in aircraft (complete) contracts for these 
programs: B/RB-47, S261.5 million: 
F-86D, S39.1 million; F-S9C/D/H. S94 
million; KC-97G, S49 million; F-100, 
$38.6 million; B-36, SI 1.7 million; 
F-86E/F, $10.9 million; others. $15.9 
million. 

Since there were increases in guided- 

30 


debate inside and out of Congress that 
the Administration’s Fiscal 1957 bud- 
get program is budget-wise and security- 
poor, both generals said that the inter- 
continental ballistic missile program, at 
least, has not been hampered by lack 
of funds. 

In answer to a direct question by 
Rep. George H. Mahon (D.-Tex.), as 
to whether the budget requests were 
sufficient, he said yes, "at the present 

Later, Schricvcr said, “we have not 
been at any time delayed in our pro- 
gram for reasons of funds.” The great- 
est problem, lie added, lies in the fact 
that "there is not an unlimited reservoir 
of scientists.” 


missile costs of $96.3 million, the net 
recapture was $963.3 million— $608 mil- 
lion of this was channeled into the 
intercontinental guided missile pro- 

The Fiscal 1955 Defense Appropria- 
tion Act originally directed the special 
reviews. Sharp told the subcommittee 
that "the gratifying results have indi- 
cated to us the advisability of establish- 
ing these reviews on a continuing basis.” 

Rep. George Mahon (D.-Tex.), chair- 
man of the subcommittee, commented 
that the recapture "may very well be 
an indication of excellent management 
in the current fiscal year.” 

He added, "But I would interpret it 
to mean you did not have especially 
good management in Fiscal 1955 and 

Rep. Jaime Whitten (D.-Miss.) ob- 
served that "in many instances re- 
flected in your so-called recoupments, 
the return of money to the government 
was voluntary on the part of the con- 
tractors.” 

USAF Procurement Policy 

Policies the USAF is pursuing to 
hold down procurement costs, as re- 
ported by Sharp: 

• By emphasizing quality in aircraft 
procurement and phasing in guided 
missiles, “We are equipping wings . . . 
with fewer aircraft and a corresponding 
lesser airframe weight.” 

• By "tightened management” in han- 
dling spare engines, over-all engine re- 
quirements have been reduced. "We 
have been able to return to the air- 
craft production line for installation of 
certain engines initially acquired as 
spare engines.” 

• Through improved inventory and 
other controls, requirements for initial 
spares have been reduced. “Even with 
the increased introduction of new and 


progressively more complex aircraft 
weapons systems, we have been able to 
bring the percentage of dollars required 
for initial support down from 44.2% 
of the program cost of aircraft procure- 
ment in Fiscal 1951 to 25% for Fis- 
cal 1956.” 

• Modification costs have been cut. 
"We now consider for modification 
only those aircraft scheduled to remain 
in the active inventory two years after 
the modification, rather than the one 
year previously stipulated.” 

• By withholding the placement of con- 
tracts until necessary to meet schedules, 
the USAF has been able to achieve 
closer control of price, quality and de- 
livery factors. Lead time has been re- 
duced from 20 to 18 months. (Maj. 
Gen. T'. P. Gerrity. assistant for pro- 
duction programming, deputy chief of 
staff for materiel, added to Sharp's 
statement: The reduction has “not only 
reduced the quantity of funds required 
for forwarding financing on the part of 
the government but will help promote 
competition in the industry by reduc- 
ing -dollar backlogs of business. It also 
promotes better pricing by reducing 
some of the contengencies associated 
with long lead-time contracts.”) 

• There has been a “notable” cutback 
in procurement by “letters of contract" 
—which give the government only a 
loose control over pricing. There were 
$4.4 billion contract letters outstand- 
ing in February, 1952. as compared 
with $1.1 billion by November, 1955. 
Investigator Report 

Although Air Force procurement 
policies “may read very, very good.” 
Whitten said subcommittee investiga- 
tors found “poor or shoddy practices” 
in the specific cases they examined. He 

“These investigators say that much 
of your contracting is sound in theory 
. . . but that it is dependent upon the 
accuracy of the original target price set 
—and that frequently this seems to be 
completely out of line.” 

Whitten pointed out that, if a high 
target is set, the contractor stands to 
reap “one whale of a big profit”— since 
contractor and government split the 
“saving” between the target price and 
the actual price. 

Gen. Gerrity agreed that determina- 
tion of the target price “is exactly the 
crux of the matter.” 

Subcommittee members urged the 
USAF to concentrate on cutting costs 
which account for 90% of the contract 
price— rather than profits. 

Commenting on USAF testimony 
that the profits of aircraft manufactur- 
ers arc about half that of the general 
industry level, Mahon declared: “That 
is not important. 

"If you take a man and set him up 
in business and give him the tools and 
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Procurement Policies Defended 
Before House Group by USAF 


Frank Piasecki Challenges Vertol, 
Showdown Near on Board Seats 

By Claude Witze 


equipment and, maybe, the plant or 
part of the plant, and then give him 
$1 billion in contracts— or hundreds of 
millions of dollars in contracts— and his 
profit is only 2% or 1%— docs not mean 
that the profit is low. . . . Private enter- 
prise is a different situation, it is a mil- 
lion miles different” from the aircraft 
industry situation. 

Whitten pointed to aircraft stock 
rises as an indication of high profits off 
government business: “When you find 
aircraft stocks were selling . . . from $7 
to $8 a share and that once the gov- 
ernment starts giving contracts, it 
jumps up to around S100, that within 
itself is some indication of the earnings. 
... It shows purchasers recognize how 
much money they are making.” 

Sharp argued that aircraft manufac- 
turers should be considered as “man- 
agement companies" receiving “fees” 
for their services. He added that, "At 
present, I feel that the fee is fairly 
reasonable, and (that) it is very close 
to being the right fee." Sharp pointed 
out that the USAF deals in specific con- • 
tracts and that responsibility for over- 
all consideration of the financial posi- 
tion of a company, as a result of 
government contracts, is up to the 
Renegotiation Board. 

Committee members applauded 
USAF’s policy of disallowing bonus 
payments as contract costs. "We arc 
against it.” Mahon flatly declared. 

Sharp endorsed the payment of in- 
centive executive bonuses— out of “fair 
profits” allowed a company from com- 
pany business— as preferable to straight 
salary increases. 

He commented: "I feel that if they 
paid them a straight salary with no in- 
centive (for performance), that, per- 
haps, the individuals would not be 
quite so active and efficient in trying 
to add to the profit of the corporation 
by cutting down the cost to the govern- 


Additional Lower Fare 
Service Proposed by PAA 

A plan for three classes of overseas 
passenger service, with a new lower-fare 
tourist sendee at the bottom of the 
scale, will be offered bv Pan American 
World Ainvays at the International Air 
Transport Association traffic conference 
May 29 at Cannes (AW Apr. 30, p. 
25). 

Under the plan, passengers would 
choose from first class, cabin class, or 
tourist. Cabin class would provide the 
same sendee as today’s tourist flights. 
The new tourist sen-ice would cost 1 5 
to 20% less than present tourist fares. 

On a New York-Paris round trip. 
Pan American’s plan would cut the 
tourist fare from the present $588 to 
$458. 


Morton, Pa.— One of the bitterest 
inter-company fights in the history- of 
the aircraft industry will come to a 
climax this week at the annual meeting 
of Vertol Aircraft Corp. 

In a last-ditch effort to elect his 
nominees to the board of directors, 
Frank N. Piasecki, ousted chairman 
and company founder, has challenged 
the stewardship of president Don R. 
Berlin, largely on the basis of Berlin’s 
position as a representative of the 
Laurancc Rockefeller interests which 
control the company. 

Replying to 21 questions posed by 
Piasecki in a display advertisement in 
a Philadelphia newspaper, Berlin told 
shareholders the 37-year-old founder 
"was successful in promoting an idea 
but unsuccessful in making a going 
business of it” until Rockefeller en- 
tered the picture ten years ago. 

Berlin accused Piasecki of making no 
direct charges against him, but of in- 
sinuating there has been serious mis- 
management since he became operating 
head of the firm, then known as Pi- 
asecki Helicopter Corp., in 1953. Be- 
fore Berlin, C. Hart Miller became 
president of the company in April, 
1949, when Piasecki was removed from 
that job for what Berlin has described 


as his failure to "qualify as a top oper- 
ating executive.” 

During his tenure. Miller also was at 
odds with Piasecki at frequent intervals, 
but the basic disagreement did not 
break into the open until a year ago 
when the young inventor was removed 
as board chairman. 

This step was taken, according to 
Berlin, when Piasecki lost his responsi- 
bility over the company's research and 
development program. Berlin said the 
directors ordered him to take charge 
of these projects in February, 1955. 

Following formation of a new Piasecki 
Aircraft Corp., Vertol’s shareholders 
adopted a by-law banning officers of 
competing companies from their board. 
This has the effect of removing Piasecki 
and two of his aides, Donald N. Meyers 
and James J. Davis. 

In his newspaper advertisement, 
Piasecki implied that Berlin or Rocke- 
feller were withholding the record of 
their performance from the stock- 

In reply, Berlin said the basic issue is 
the number of directors to be elected 
bv a competing company. He insisted 
that the company management will 
“measure up fully to the highest stand- 
ards of integrity and best corporate 
practice.” 

In his question-type accusations. 
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Piasccki emphasized the fact that two 
Rockefeller representatives oil the Ver- 
tol board also sene as directors of other 
aviation concerns. They are Harper 
Woodward and T. F. Walkovviez, who 
represent Rockefeller's substantial in- 
terest in Marquardt Aircraft Corp.. 
Reaction Motors, Inc., Might Refuel- 
ing, Inc.; New York Airways, Inc.; Air- 
borne Instruments Laboratory and East- 
ern Air Lines. Woodward at one time 
also was a member of the board at 
McDonnell Aircraft Corp., where Bei- 
lin sen'ed as vice-president before 
coming to the helicopter company. 

Piasccki also mentioned the name 
of John F. Flobcrg, a director of both 
Vcrtol and Might Refueling, along with 
Woodward. Piasccki implied that Ber- 
lin had refused to compete with Flight 
Refueling. 

In his reply, Berlin denied that 
Vertol is competitive with any of the 
firms named by Piasccki. The only 
exception to this is McDonnell, from 
which Woodward resigned as a director 
in 1952. 

Berlin made these other points in 
reply to Piasccki questions: 

• Vcrtol attempted to retain a relation- 
ship with Piasccki by an agreement to 
hire his new company for outside engi- 
neering services. Negotiations collapsed 
when Piasccki Aircraft started to com- 
pete with Vcrtol. seeking government 
contracts for overhaul "of 11-21 trans- 
missions and rotor blades. 

• Vertol has never submitted a bid in 
competition with Piasccki Aircraft at 


a price calculated to lose some money. 

• Berlin has not “borrowed" money 
from Vertol. lie has purchased stock 
fm cash and secured notes under terms 
of an agreement signed by Piasccki 
when lie was board chairman. 

• Berlin's son is associated with a for- 
mer Vertol subcontractor. This sub- 
contract was cancelled with approval of 
the USAF, at little disadvantage to 
Vertol. He gave no explanation. 

The conflict between Piasccki and 
Vcrtol over the number of directors to 
which the minority is entitled centers 
around an argument over which voting 
record should be used as a basis for 
the allocation. Piasccki cites a split of 
263,736 to 121.310 votes in a ballot 
of October. 1953. on the issue of adopt- 
ing a stock plan. 

Berlin, on the other hand, says the 
basis should be the vote of April 3. 
1956, which passed a by-law defining 
the qualification of directors and mak- 
ing Piasccki, Meyers and Davis in- 
eligible. This time, the vote was 309.- 
248 to 1,254. Only 11 shareholders 
supported Piasccki’s case. 

Demanding four directors instead of 
three. Piasecki has nominated Grace 
G. Bums, president of Grayborn Steel 
Co.; Louis M. Cohen, a Philadelphia 
attorney; Henry A. Hofmann, president 
of Hofmann Industries; Edward B. 
Stokes, a partner in a Philadelphia 
brokerage firm, and Frederick P. B. 
Thornton, of a Philadelphia automobile 
concern. He is seeking proxies to sup- 
port this slate. 


Gust Loads Probed 
To Aid Jet Operations 

Washington— A new high-altitude 
research program on the effects of gust 
loads to aid future jet airline operations 
will be conducted by the National 
Advisory Committee for Aeronautics 
with a trio of Lockheed U-2 subsonic 
flying test beds. 

'Hie Lockheed U-2 is a subsonic re- 
search plane powered by a Pratt & 
Whitney J57 turbojet that has been 
used by the Air Force for flight testing 
turbojet fuel flow systems at high 
altitudes. 

It can operate routinely above 50.000 
ft. and has been firing off an Atomic 
Energy Commission airstrip at Water- 

In addition to the Lockheed U-2s, 
NACA expects to use other aircraft, 
such as B-47s made available by 
USAF's air weather service. The USAF 
indicated that several more Lockheed 
U-2s will be built in addition to the 
trio now flying. The NACA program 
will aim at securing more precise infor- 
mation about clear air turbulence, con- 
vective clouds, wind shear and the jet 
stream, cosmic rays and concentration 
of certain elements in the atmosphere 
such as ozone and water vapor. 

Initial flight testing will be done 
over the Rocky Mountain area, but 
NACA plans to extend the program 
to USAF overseas bases where technical 
and logistical support will be furnished 
to the agency by the USAF Air 
Weather Service. 

Electra Research Cuts 
Lockheed Earnings 

Increased research and development 
expenditures on the turboprop-powered 
Electra transport caused a decline in 
Lockheed Aircraft Corp.’s earnings in 
the first quarter of 1956 compared with 
the same period last year. President 
Robert E. Gross told stockholders last 
week. 

First quarter earnings totaled S4.- 

413.000, 43? under last year's initial 
quarter total of S4.596.000. Research 
costs for the 1956 first quarter were 

54.025.000 compared to Sl.777,000 a 
year previously. Gross noted. Percent- 
age of earnings to sales was the same 
during both years, 2.4%. 

Sales through March 25 totaled 

5157.657.000. down 1.4% from the 

5190.453.000 earned in the first quar- 
ter of 1953. But the company's back- 
log increased 18% to SI. 277.397.000 
on March 23. up S191.996.000 over 
the same 1935 date and S5S, 420,000 
more than the total unfilled orders at 
the end of 1933. 

Commercial backlog totaled 5432,- 



Martin B-57E Target Tug 


Two long tubes on underside of B-57E contain high speed aerial targets used by fighter 
aircraft and ground forces to sharpen their skill with anti-aircraft rockets. Four targets arc 
carried at one time. Target gear is quickly removable enabling B-57E to revert to its tactical 
bomber role. Target cable reels are earned in rotary bomb bay. 
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255,000, accounting for 34% of Lock- 
heed's total unfilled orders and the 
highest dollar and percentage portion 
since the end of World War II. 

Other Reports 

• General Dynamics Corp. had net 
sales of approximately 5173,473,000 in 
the first quarter ended March 31st, 
compared with 5159,241,000 for the 
same period in 1935. Profits before 
taxes for the initial 1956 period are 
estimated at S9, 02 3,000 compared with 

59,334,000 for the same period last 
year. General Dynamics backlog as of 
March 31: Sl,653.000,000 and con- 
tracts under negotiation: S370 million. 

• The Martin Co. reported a drop in 
sales for the first quarter compared 
with early 1955, but expects an increase 
in subsequent quarters. Sales as of 
March 31 totaled S51.132.S53 com- 
pared with S61.409.537 in the first 
quarter of 1955. Net income for the 
first quarter totaled SI, 586,725 com- 
pared with 52,111,669 in the first three 
months last year. 

• McDonnell Aircraft Corp. reported 
that for the third quarter of its fiscal 
year ended March 31st. unaudited earn- 
ings after taxes were S4.399.312 on 
sales of SI 3 1.394, 768 compared with 
earnings of 53,198,709 on sales of 
5109,270.431 in the first nine months 
of Fiscal 1955. Backlog on March 31, 
1936 was S627.498.320 an increase over 
$305,438,023 at June 30. 

• Bell Aircraft Corp. reported sales of 
545,203.181 in the initial quarter 
ended March 31st compared with 548.- 
448,906 for the same period last year. 
Income was 51,634,880 for the first 
three months of 1956 as against 51,- 
581,495 last year. Backlog at the end 
of the first quarter: S224.2 56.442. 


New Navy Roles for Cougars 

Veisatility of Gramraan's svveptvving F9F-8 Cougar jet fighter has been increased by 
adapting it to a transonic two-seat trainer (top photo) and high-speed photo-reconnaissance 
(bottom) roles. Plane is capable of crossing the U. S. in less than four hours. The F9F-8T 
trainer of which over 100 are on order, will be delivered this summer; half will go to 
fleet units, half to Training Command. It will be the Navy's first operational transonic 
trainer. Armed with two 20-mm. cannon, half the normal number, it also carries external 
weapons and is adaptable to combat missions. The F9F-8P photo plane is now in opera- 
tional sendee, fitted with a nose probe for inflight refueling. Still cameras arc made by 
Fairchild Camera and Chicago Aerial Industries: Mitchell supplies movie cameras and 
Specialties. Inc., the automatic lens cones. Grumman developed the F9F-8P from wooden 
niockup to production airplane in eight months. First flight was Ang. 21. 
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Red Jet Service to London 



Zimmerman and Rescue Teams 
Share Helicopter Honors Forum 


Washington— Dramatic disaster res- 
cue work by helicopters in 1955 won 
top level recognition last week from 
the American Helicopter Society. 

For the first time in the society's 
1 2-year history, the Kosslcr Award for 
“most outstanding practical application 
of the helicopter in the past year" was 
given to multiple recipients: the U. S. 
Army. Air Force, Navy. Coast Guard 
and the helicopter industry. 

In addition, the society honored 
Charles II. Zimmerman of the Na- 
tional Advisory Committee for Aero- 
nautics. Zimmerman received the 
annual Dr. Alexander Klemin Award 
largely in recognition of his early 
contribution to the flying platform. His 
work on this project goes back to the 
mid-forties, was perfected under 
NACA auspices and now is under 
further development bv the industry. 

lire awards were presented at the 
•ociety's Honors Night Dinner, a 
highlight of the 12th Annual Forum, 
held in Washington last week. Along 
with the prizes, honorary fellowships 
in AMS were presented to Jackson E. 
Heigh 1c. sales manager of Sikorsky 
Division. United Aircraft Corn., and 
Fred L. Doblhoff. chief helicopter 
engineer, of McDonnell Aircraft Corp. 
Rescue Operations 

Rescue work performed by helicopter 
units in 1955 was at the scene of the 
year's disasterous floods. These were 


New AHS Officers 

Washington— New officers of the 
American Helicopter Society elected lust 
week at the 12tli Annual Forum: 

President: Charles M. Scibel. Cessna 
Aircraft Co. 

Secretary: Rene II. Miller. Massa- 
chusetts Institute of Technology. 

Treasurer: Col. Robert R. Williams. 
V. S. Army. 

Tlic following will scrs-c as regional 
s ice-prcsidcnts: 

New England: Bruce A. Goodalc. 
Dontun Helicopters. 

Middle East: II. Ste.ver Trenipei. Ver- 
tol Aircraft. 

Western: Herbert F. Moseley. Hiller 
Helicopters. 

Southeast: Comdr. William Knapp. 
USN. 

-Midwest: Marvin T. Marks. McDon- 
nell Aircraft. 

Southwest: Robert R. Wlicelock, Bell 


scattered from New England and 
Pennsylvania to California and 
1 ampico, Mexico. 

Aircraft and pilots contributed by 
all of the armed forces and the in- 
dustry took part in sensational rescues, 
saving thousands of victims from roof- 
tops. trees and other inaccessible spots. 

Accepting the awards at the AHS 
dinner were Lt. Gen. James M. Gavin 
for the Army. Rear Admiral J. S. 
Russell for the Navy, Lt. Gen. C. F. 
Schilt for the Marines: Maj. Gen. T. P. 
Gerritv for the Air Force. Vice Admiral 
A. C. Richmond for the Coast Guard 
and Don R. Berlin, president of the 
Helicopter Council of the Aircraft In- 
dustries Assn., for the manufacturers. 
Zimmerman Award 

Zimmerman is assistant chief of the 
stability research division at NACA’s 
Langley F’ield Laboratory. He was 
awarded a patent for the flying plat- 
form concept in 1947. while employed 
hv the Chance Vought Division or 
United Aircraft Corp. 

At NACA in 1951. lie joined with 
Paul R. Hill to extend the research 
using supersonic air jets to support the 
platform. The team proved that direc- 
tional control could he achieved bv 
shifting the body weight of a person 
standing on the platform in free flight. 

Results of Zimmerman's work were 
published by NACA and the investiga- 
tion continued into platforms sup- 
ported bv rotary wings. This led to 
further development by Hiller Heli- 
copters and DcLackner under Navy 
•nd Army contracts. 

Zimmerman is doing further research 
on the field of vertical-rising transports 
at Langley Field. 

T58 Weighs 325 Lb.. 
Develops 1,024 Shp. 

Washington— A thrust-weight ratio of 
better than three-to-one is a major fea- 
ture of General Electric's T58 turbo- 
shaft engine designed for helicopter 
power and officially announced here last 
neck. 

Military rating of the new engine is 
1.024 slip, for an cngine-plus-gcaring 
weight of 525 lb. It is less than five feet 
long and 16 in. in diameter. 

Specific fuel consumption at normal 
power is 0.69 Ib./lir./hp. 

A T5S-powcred helicopter would 
have 507' more endurance or 100% 
more payload than a piston-powered 
equivalent, GE states. 

First application of the T5S will be 



CHARLES H. ZIMMERMAN 


dual installation in a Sikorsky S-5S 
flight test vehicle, normally powered 
with a Wright RIS20-S4 reciprocating 
powerplant rated at 1.525 blip. 

The I 5S i> a frcc-turbine design, 
with a constant-speed control on output 
rpin. to maintain a constant speed on 
the helicopter rotor. The position of 
the engine control determines the rotor 
rpm.. and leaves the pilot with one less 
engine parameter to monitor. 

The T58 has an axial-flow compres- 
sor. a straight-through annular combus- 
tion chamber and a single-stage, axial- 
flow power turbine. The gas-generator 
turbine, which absorbs the power re- 
quired to drive the compressor, is a 
two-stage axial-flow type, directly 
coupled to the compressor. 

Major design philosophies of the T5S 
frec-turbinc engine were described in 
Aviation* Week last vear (June 27. p. 
281. 


British Air Exports 

London— Britain's aircraft industry es- 
tablished a new export record in the 
first quarter of 1956 by shipping sonic 
S59.-I80.000 worth of planes, engines 
and components os-erseas in the month 
of March. 

This was about the same as for the 
whole of the first quarter of 1955 and 
almost identical with exports in the year 
1946. which were valued at about S40,- 
■I8S.000. 

The Match figure brings the total so 
far this year to S82.040.000. or to an an- 
nual rate of about SJ2T.600.000. 

Australia, with $16,240,000 was Brit- 
ain's best customer in March. 'Ilic 
United States was runner-up with S5.- 
480,400. Of the remaining 28 major 
countries who bought British aeronau- 
tical products, the next best customers 
were Sweden. France and New Zea- 
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Army Will Double Procurement 
Of Guided Missiles in Fiscal 1957 


By Evert Clark 

Washington— The Army will double 
its procurement of guided missiles in 
Fiscal 1957. It also has "ruthlessly 
eliminated" some research and develop- 
ment projects and cut back others in 
order to "place greatly added emphasis 
on guided missiles" and electronics 
equipment. 

Lt. Gen. James M. Gavin. Chief of 
Army Research and Development, told 
a House Appropriations Subcommittee 
that "a real revolution has taken place 
in Army research and development in 
Fiscal 1956.” 

Gavin said this shift in emphasis 
from conventional weapons will be car- 
ried over into Fiscal 1957 by making 
"drastic cuts" in rcseareli-and-dcvclop- 
ment work "where the proposed end 
items were deemed less essential to the 
success of our modern Army in com- 
bat." 

Lt. Gen. Carter B. Magrudcr, Deputy' 
Chief of Staff for Logistics, told the 
subcommittee: 

"We are putting our major emphasis 
into the program for guided missiles. 
Approximately 55% of this (procure- 
ment and production) budget is for 

I'llc Army spent S400 million for 
guided missile procurement in Fiscal 
1955 and estimated the figure at the 
same level in 1956— although it had 
obligated onlv S160 million of that bv 
Dee. 51. 1955. 

'Funds' Boost 

In Fiscal 1957, however, the esti- 
mated missile procurement figure 
jumps to SS09.5 million, plus a new 
$52 million classified project which ap- 
parently is in the guided missile field. 

At the research and development 
end, the Army obviously has made 
some major decisions with regard to 
missiles within the last few months. 
When President Eisenhower sent his 
Fiscal 1957 budget estimates to Con- 
gress late in January, it included an 
R&D request of S79 million for "guided 
missiles and related equipment” and 
$19 million for aircraft. 

In hearings before the subcommittee, 
the Army said it now is asking for SI 15 
million for missile R&D work— an in- 
crease of $54 million over the original 
budget request. 

To make this increase without in- 
creasing the overall budget, the Array 
cut back its aircraft R&rD request by 
almost $6 million and decreased its 
requests on six more of the nine gen- 
eral R&’D categories. 


Gen. Gavin pointed out that, in the 
y ear since the last budget hearings were 
held, Army R&D has been further 
leorganizcd. A Director of Research 
and Development was established with 
a status of an Assistant Secretary of 
the Army to handle responsibilities and 
functions previously assigned to the 
Assistant Secretary for Logistics and 
R&D. 

On the military staff side. R&D 
responsibilities were shifted from the 
Deputy Chief of Staff for Plans and 
Research to the Chief of Research and 
Development (Gen. Gavin), who was 
designated a Deputy Chief of Staff. 

"This new structure recognizes the 
increasing importance of research and 
development and has added a great deal 
of stature to our research and develop- 
ment program," Gen. Gavin said. "It 
has improved our relations with scien- 
tific men and has put us in a position 
in the staff where I feel we can accom- 
plish a great deal more for the Army 
than we ever have been able to in the 

PI Rcp. Robert L. F. Sikes (D.-Fla.), 
subcommittee chairman, asked Gen. 
Gavin to supply a list of the Army’s 1 2 
primary R&D projects, "the cost of 
going into a crash program for each of 
those 12, the time to be saved, the 
advantages, if any. of having a crash 
program, and whether your department 
would recommend it. I would like to 
know also if a simple speedup would 
be advantageous for these 12 projects, 
the cost of such speedup and the ad- 
vantages to be gained." Rep Sikes also 
asked for a list of projects “which could 
best be deleted.” if any. The Army 
later supplied these lists. They arc 
classified. 

Anti-Missile Missile Project 

Testimony before the subcommittee 
also revealed that the Army thinks its 
Nike anti-aircraft missile system “has 
the growth potential to develop into 
the country’s first anti-missile missile.” 
Gen. Magrudcr said the version of Nike 
“now deployed operationally in this 
country can "operate against super- 
sonic targets” and the Fiscal 1957 
budgets "will include a superior super- 
sonic missile of the Nike type capable 
of destroying such targets." 

Gen. Cavin pointed out that since 
the original Fiscal 1957 program was 
prcp.i red , "the Army, in collaboration 
with the Navy, has been assigned the 
responsibility for the development of 
Jupiter (the joint Army-Navy interme- 
diate-range ballistic missile), lie made 
it clear, however, that this did not ac- 


count for all of the increase in R&D 
missile funds. 

Brig. Gen. Richard D. Meyer, of the 
office of the Deputy Chief of Staff for 
Logistics, said decreases in other pro- 
curement and production programs in 
Fiscal 1956— made in order to increase 
missile procurement— “provided for the 
earlier introduction of two items which 
represent bold advances in military 
capability, Jupiter and the Nike B pro- 

^ “. . . The most significant increase in 
this area is caused by the completion 
of development of Nike B earlier than 
we had expected,” he said. "This re- 
programming will put this major im- 
provement into the hands of our 
presently operationly anti-aircraft units 
a full year ahead of schedule.” 

News Digest 


Hayes Aircraft received a $19,598,- 
616 contract from USAF covering pro- 
duction modification repair and spares 
for KB-50 three-point refueling tankers. 
Built for the Tactical Air Command, 
the KB-50s will each have three probe 
and drogue systems designed by Wight 
Refueling, Inc. 

A new all-weather guidance system, 
called ATRAN, will be used in the 
Martin TM-61B Matador surface-to- 
surface missile (AW Mar. 5. p. 57). 
Goodvear Aircraft Corp. has received 
a multi-million dollar contract for the 
system. Developed exclusively by Good- 
year, it is housed in a self-contained 
nose package and requires no external 
control from a "mother plane” or 
ground stations. ATRAN may be an 
inertial or new tvpe radar guidance 
svstem. It has been tested in firings 
at Holloman AFB. N. M., in a modified 
'IM-61A missile. 

Jet engine facilities expansion costing 
$7.7 million will be completed by the 
end of this year by Orenda Engines. 
Ltd.. Toronto, Ont. additions will 
permit Orenda to conduct about 90% 
of engine tests in its own facilities 
at Malton and Nobel, near Parry 
Sound. 

Six Douglas F4D Skyray carrier- 
based interceptors are living with 
operational units of the Navy’s Pacific 
and Atlantic fleets, following comolc- 
tion of a fleet indoctrination program 
of more than 600-flight hours at 
Patuxent River Naval Air Test Center, 
Md. 

General Electric J47-GE-25 engines 
now may operate up to 1 ,700 hr. before 
major overhaul. GE has produced more 
than 51,000 J47s; the -25 model powers 
the Boeing B-47 Stratojet. 
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M AKING special motors and linear and rotary 
actuators is our only business. We make 
nothing else. 

Our customers appreciate the extreme ratios of 
light weight to maximum output that we build 
into our products. Many say that our precision 
manufacturing processes are without a peer. They 
also appreciate our on-time deliveries. 

EEMCO-designed motors and actuators are on 
the majority of the latest type military jet aircraft 
and missiles now being delivered to, or developed 
for, the United States Air Force. They are also 
being used in industrial applications where high 
quality and precise performance are vital. 


Electrical Engineering 
and Manufacturing Corp. 
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Nothing too fast or too slow 
for the proven Gi If Ulan 

GCA QUADRADAR! 


Quadradar is the first and 
only landing system designed 
and produced in quantity 
for efficient control of any and 
all aircraft from the slowest 
helicopter to the fastest jet. 




Provides instantaneous, remotely-controlled multiple runway coverage, 
and up to 40-mile straight-in precision final approach coverage. 



S-34 • Quadradar landed 
many types of 
helicopters, faster and 
without interference with 

Operation Sagebrush. 



CONSTELLATION 

Quadradar purchased by 
Northwest Orient 
Airlines daily lands 
aircraft at Shemya, 
Alaska, under 
CAA certification. 



successfully controlled 
multiple approaches of 
F-84 jet fighters at 
England AFB, La., 
landing two in formation 
every 4 minutes. 



l-19 • Every day, 
Gilfillan GCA Quadradar 

efficient handling 
of mixed traffic 
at Camp Rucker, 
Alabama. 
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Precision Final Approach 
Height Finder 
Airport Taxi Control 
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AIR TRANSPORT 


Bid for Airline-Fare Review Gains Force 


General Accounting Office pushes recommendation 
before House subcommittee for fare-rate review. 


Washington— Continuing pressure 

on the Civil Aeronautics Board to re- 
view its policies on airline fares and 
rates was stepped up last week when 
Comptroller General Joseph Campbell 
discussed with the House Anti-Trust 
Subcommittee the results of the Gen- 
eral Accounting Office’s investigation 
of the Board. 

Campbell testified on major points 
in the GAO report, issued in April, 
and repeated recommendations that 
the CAB conduct thorough reviews of 
its policies on rates, fares, routes, ac- 
counting procedures and subsidy offset. 

Answering charges made during sub- 
committee hearings on the airline in- 
dustry. Air Transport Assn. President 
Stuart G. Tipton said a general accusa- 
tion of conspiracy heard by the con- 
gressional group is false. 

Tipton said the accusation, made by 
Nortii American Airlines, was particu- 
larly offensive coming from a combine 
which has evaded the obligations of 
the Civil Aeronautics Act and "gov- 
erned its operations by the sole stand- 
ard of maximum profit for itself.” 


ATA Reply 

“What matters to our industry," 
Tipton said, “is not who enters the 
field but how entrance is to be granted 
and how operations arc to be con- 
ducted. It is our view, as it has been 
the view of Congress, that the same 
set of rules should govern all aspirants 
and operators; that the American air 
is a public resource, not a private asset 
to be surrendered to anyone for his 
own private gain, and that the stand- 
ards for the operation of scheduled air 
service are the standards which Con- 
gress has established— the public need, 
the public convenience ana the public 

Tipton told the House group that 
the U.S. scheduled airlines are the 
most useful, most efficient and bv far 
the most competitive system in the 
world. He said the trunk airlines, “in 
moving from subsidy to self-support 
and from self-support to a re-equipment 
program which will revolutionize air 
service, offer an outstanding example 
of how to provide airpower for free.” 
The ATA concentrated its testimony 
on four major points: 

• The average air fare is declining and 
now stands at 1938 levels. 

• Today's fare buys a service incom- 


parably superior in quality and volume 
to that available in 1938. 

• Growth in net earnings has lagged 
behind growth in usefulness, and a 
period of regulatory stability, with sus- 
tained and adequate earnings, is needed 
to establish the industry as more than 
a speculative investment risk. 

• Adequate earnings and regulator)' sta- 
bility are particularly important in the 
period ahead when the industry must 
meet the multi-billion dollar commit- 
ment many airlines have made for re- 
equipment. 

GAO Study 

Campbell concentrated his testimony 
on a few of the major recommendations 
made to the board in a General Ac- 
counting Office stud) of CAB opera- 
tions. The GAO completed a two-year 
survey of the CAB last year. The study 
went to the CAB last November and 
was released publicly last month. 

The GAO report advised the Board 
to conduct a thorough review of the 
passenger-fare situation and come up 
with a definite policy as a guide in 
setting fares. 

This recommendation has been 
echoed both by Chairman Emanuel 
Cellcr of the House Anti-Trust Sub- 
committee and by the House Appropri- 
ations Subcommittee which handled 
the CAB budget. 

The CAB has approached a general 
fare investigation several times in the 
past, but something always has stopped 
it. Under the present system, the CAB 
staff judges fares under a mixed set 
of standards culled from previous Board 
decisions and any other precedents 
available. 

Investigation and Review 

The most celebrated CAB approach 
to a fare investigation came in 1952 
when the Board launched a review, 
then called it off a year later. The 
1952 decision came when the airlines 
asked for a fare increase and elimina- 
tion of the round-trip discount. Tire 
Board granted an increase of SI per 
one-way fare and ordered a general 
investigation. 

The decision was split. Members 
Oswald Rvan and Chan Gurney 
preferred to drop the round-trip dis- 
count as well as raise fares. Member 
Joseph P. Adams objected to the SI 
increase. He did not think the Board 


should raise fares without any study 
or investigation of the claims of the 

In the following spring, the airlines 
asked the Board to dismiss the case. 
Ryan and Gurney teamed with new 
member Harmar D. Denny to call the 
investigation off, substituting an in- 
formal staff investigation. 

The majority said it called the 
inquiry off because a long-term view of 
earnings indicated they weren’t un- 
reasonable and because cost and traffic 
trends were uncertain, particularly in 
view of the undetermined effect of the 
Korean war. 

CAB members Adams and Josh Lee 
strongly disagreed with the majority. 
Lee took the Board to task for failing 
to fulfill its statutory responsibility to 
conduct a full review of fares. He said 
the SI increase granted a year earlier 
was an interim measure pending com- 
pletion of an investigation. 

Adams pointed out that three 
previous investigations had been 
dropped. 

He stated: 

"In view of the fact that passenger 
revenues have accounted for more 
than 82% of all revenues received by 
our trunklines in the last 14 years, it 
seems incredible to me that we have 
not yet carried through an investiga- 
tion into the principles upon which 
passenger rates have been sporadically 
raised and lowered, and principles upon 
which the overall passenger fare level 
is justified.” 

CAB Fare Policy 

Adams objected to the practice of 
adjusting fares without developing 
evidentiary records and said he thought 
the CAB was originally more interested 
in establishing principles of passenger 
fare construction than in reducing the 
fare level. 

The GAO report also questions the 
wisdom of setting fares without the aid 
of a specific policy. The accounting 
agency said the CAB has spent con- 
siderable time investigating mail and 
freight revenues which amount to 1 5% 
of total revenues, but has never made 
a general investigation of passenger 
fares which have amounted to more 
than 80% of the total. 

The GAO also said it has serious 
doubts whether the SI increase was 
justified and that, at any rate, fare 
adjustments should not be made with- 
out an overall study of the fare 
structure. 

Tlie agency’s report advised CAB 
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Finnish Convair at Moscow 


I'iimisli Airlines Convair 340 is parked on snow-covered ramp before Moscow airport's 
terminal building. Finnair's Convairs are the first American built airliners to visit Moscow 
on a regularly schcdnlcd airline service. Service was opened under trying conditions 
(AW Dec. 12, p. 21). Planes had to carry sufficient fuel for sis-liour round trip. 


to start a general fare investigation. 

Campbell supported this point of 
view before the subcommittee. He 
said the staff investigation which fol- 
lowed cancellation of the general-fare 
investigation resulted in a factual re- 
port which made no finding on the 
reasonableness of the fares. 

Campbell said the staff study wasn't 
the type contemplated by the Board 
in May. 1953. and apparently was 
inadequate because of a lack of interest 
on the part of the Board. 

The Comptroller General said he has 
no idea whether the present fare level 
is reasonable and doesn't know what 
the Board would come up with as the 
result of an investigation. 

Pressure on the CAB for an investi- 
gation has been felt earlier from the 
same committee. Chairman Ccllcr 
severely criticized the Board for dis- 
missing its investigation in 1953 and 
attempted to determine whether CAB 
member Denny's vote to dismiss it was 
the direct result of a visit from an 
ATA official. 

Further suggestions that a general- 
fare investigation should be launched 
came during House appropriations 
hearings on the CAB budget. Mem- 
bers of the subcommittee questioned 
whether fares might not be too high 
in view of currently substantial earnings 
enjoyed by the carriers. They also were 
unhappy that the CAB had never 
established a single, guiding policy on 


These pressures are in the direction 
of a more orthodox regulatory approach 
to the airlines. Tying fares to a stand- 
ard rate of return and other yardsticks 
would mean that the carriers would be 
regulated more in the manner the 
Interstate Commerce Commission reg- 
ulates the railroads, a technique that 
has raised bitter criticism from the rail 

Campbell also questioned the 
method of setting mail rates in relation 
lo freight rates. lie said his agency 
feels that air mail should be carried 
at rates and yields closely related to 
freight rates and yields. 

The Comptroller General recom- 
mended that the CAB start a full-scale, 
continuing study of the domestic and 
international airline route patterns. He 
said such a study could be the basis 
for formulation of a long-range route 
development plan to provide for effi- 
cient expansion and promotion of air 
transportation. 

New DC-8 Purchase 
Announced by Delta 

Delta Air Lines last week ordered two 
more DC-8s and arranged new bank 
credits totaling $30 million. 

The equipment order brings Delta's 
total turbojet order to eight DC-8s at a 
cost of S40 million. The airline plans 
to buy more jet aircraft and is reportedly 
interested in the Convair Skylark. 


High Court Rebuffs 
N. American Airlines 

Washington— North American Air- 
lines received a major setback in its 
fight to keep its name last week when 
the Supreme Court refused to review 
another phase of the airline's involved 

The high court upheld a lower court 
tiding which granted North American 
Aviation, Inc., an injunction restrain- 
ing the large irregular carrier from using 
the North American name. 

According to an airline spokesman. 
North American Airlines will ask the 
Supreme Court for reconsideration of 
the case. Under Supreme Court rules, 
the carrier has 25 days in which to ask 
for reconsideration for writs of certio- 

North American Aviation originally 
petitioned for an injunction against the 
North American group in August, 1951. 
A U. S. District Court ruled in favor 
of the airframe manufacturer and the 
decision was later upheld by the U.S. 
Court of Appeals 9th District (AW 
Oct. 10. 1955). 

Tlie Supreme Court decision follows 
another high court ruling which af- 
firmed the authority of the Civil Aero- 
nautics Board to make North American 
Airlines change its name because of a 
complaint by American Airlines. Amer- 
ican protested that North American's 
name was too similar to its own and 
should be dropped. 

The Supreme Court decided the 
CAB had acted within its jurisdiction 
and the case was sent back to the 
Court of Appeals to determine if the 
Board’s decision was supported by the 
record in the case. 

Mackey’s First F-27 
Delivery October 1957 

Fairchild Engine & Airplane Corp. 
has made a definite decision to build 
the Fokkcr F-27 Friendship in this 
country and plans to deliver the first 
of the short-haul transports to Mackey 
Airlines in October, 1957. 

Fairchild has taken up its option 
with Fokkcr Aircraft Co. for immedi- 
ate delivery of drawings and engineer- 
ing data on the pressurized F-27. now 
being built by Fokker Netherlands. 

The planes will be built at Hagers- 
town, Md„ under a high-production 
tooling program calling for five F-27s 
monthly at the start and quickly ac- 
celerating output to 10 a month, ac- 
cording to Richard S. Boutelle. presi- 
dent of Fairchild Engine & Airplane 
Corp. 

The F-27. which costs S540.000. will 
carry 44 passengers and cruise at 280 
mph. It will have a range of 2.250 
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miles and be equipped with two Rolls- 
Royce Model 506 Mark 511 Dart turbo- 
prop engines with 12-ft. Rotol propel- 
lers. 

Orders and options for 18 F-27s 
already have been disclosed by Fair- 
child. Mackey has ordered two and 
optioned two more; West Coast Air- 
lines has ordered four and optioned 
four; Frontier Airlines has ordered two 
and optioned four. 

New Routes Proposed 
For Allegheny, LCA 

Allegheny Airlines and Lake Cen- 
tral Airlines have been chosen by a 
CAB examiner to operate new services 
in the Great Lakes area. 

In his report on the Erie-Detroit 
Service Case, Examiner Barron Fred- 
ricks recommended that Allegheny be 
extended to Detroit and that Lake Cen- 
tral be awarded a new route from 
Youngstown. Ohio, to Erie and Buffalo. 

Fredricks suggests that both carriers 
be allowed to operate the routes for a 
five-year experimental period. 

Tlie examiner favors Allegheny over 
three other local airlines to operate a 
new direct sendee between Erie and 
Detroit. Mohawk Airlines, North Cen- 
tral Airlines and Lake Central Airlines 
also have asked for the new route. 

Allegheny was chosen because it 
would provide more new and direct 
single-plane sendee between Detroit 
and points on its system than any of the 
other carriers. Also. Fredricks finds 
that operation of the route by Alle- 
gheny will cost the government less 
than would any of the other three. 

The examiner finds that extension of 
Allegheny to Detroit will supply a 
strong western terminal and improve 
the efficiency of the airline’s system. 

The choice of Lake Central to op- 
erate a new Youngstown-Erie-Buffalo 
route would provide a needed service 
between the points and will provide the 
carrier with a stronger eastern terminal, 
according to Fredricks. 

Aeroflot Starts Flights 
To Scandinavian (lilies 

Airline service between Moscow and 
Scandinavia was started b\ Aeroflot last 
week. Scandinavian Aiilincs S' stem 
wall begin flights Wednesday with twin- 
engine Saab Scandias SAS will make 
four round-trips weekly to Moscow- 
two from Copenhagen, one cjcIi from 
Stockholm and Oslo. All Rights arc via 
Riga. Estonia. SAS Rights to Russia 
will connect with the airline's tians- 
alkintir and transpolar services. New 
York to Moscow flight time will be 
about 24 hr : Los Angeles Moscow, 
about 30 hr. 


TWA, Braniff Report Salaries 


Reports of officers and directors 
salaries as filed with the Civil Aeronau- 
tics Board for the following airlines; 


chairman of the board ami director. $64,999 

$900 director's salary l up $1001 : J. A. Col- 
lings, executive vice president. $48,000 
pensation (down $6.156.1, and $800 director's 
salary (un 81001. 


Platt, retainer and processional i 
$11.369 : Russell G. Phillips, sales 
lions, $13,000: Universal Agency, a 
Capital Airlines. Inr., J. H. Can 
I-oclliei, v 

president. 




Capital Viscount Service 
Extended to New Orleans 

Washington— Capital Airlines has in- 
augurated the first Vickers Viscount 
service outside the Chicago-W'ashing- 
ton and Chicago-New York markets 
with scheduled flights between New 
Orleans-New York and New Orlcans- 
Detroit. The service represents the first 
step to hike advantage of the removal 
of CAB operating restrictions. 
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PAA Plans Latin American Expansion 


By Craig Lewis 

Miami— Pan American World Air- 
ways’ Latin American Division, nearing 
its thirtieth birthday, has parlayed an 
early start and an aggressive approach 
into a dominant position on the air 
lanes radiating from the United States 
to the nations further south. 

Tlie Latin American Division, oldest 
in the Pan American system, counts 
1955 a highly successful year and plans 
to improve the record this year. Last 
year, the division carried one-million 
passengers for the first time in its his- 

Like most other airlines. LAD broke 
its own traffic records in 1955, flying 
1.045.151 passengers and 61.100,607 
pounds of cargo in and out of seven 
U. S. gateways and over its routes in 
Latin America. These figures mean 
traffic gains of 185? in passengers and 

Trend Continues 

Early traffic figures for 1956 indicate 
that the growth trend is continuing, 
and the division is stepping up its efforts 
to make even wider gains this year. 

Right now, the Latin American Di- 
\ ision operates as a practically independ- 
ent airline within the Pan American 
system. Policy still comes from head- 
quarters. but the every-dav operations 
arc run by Executive Vice President 
Wilbur L. Morrison and his staff from 
flic sprawling Pan American installation 
at Miami. 

Eor a long time, in fact, the history 
of Pan American was the history of the 
Latin American Division alone. PAA 
President Juan T. Trippe started Pan 


American Airwavs with a 90-mile route 
between Kev West and Havana in Oc- 
tober. 1927.' Operations were extended 
into the Caribbean area, then beyond 
into South America. 

PAA Bulwark 

In 1929. Pan American teamed with 
W. R. Grace Co. to establish Pan 
American-Cracc Airways. Since then, 
Panugra has operated the West Coast 
route to Buenos Aires and Montevideo, 
while LAD has developed the East 
Coast route. Over the years, PAA or- 
ganized other affiliates in various Cen- 

Politica! aspects of such arrangements 
have provided headaches for Pan Amer- 
ican from time to time, and the carrier 
has graduallv withdrawn its participa- 
tion in the airlines although it still 
owns varying parts of 12 of them. 

During this early period of rapid ex- 
pansion. PAA had to develop many of 
its own airways and landing facilities. 
There was competition from foreign 
airlines, but it was scarcely noticeable 
when compared with the complex 
hodge-podge of airline services operated 
in Latin America today. 

Later in the 1950s. Pan American 
stretched its operations across the 
Pacific and the Atlantic, but the Latin 
American Division was the backbone 
of Pan American’s operations for years. 
Only in the past year or two has 
growing transatlantic traffic put the 
Atlantic Division in contention for the 
number-one traffic position in the 

Today, the Latin American Division 
is an airline which flies from New 
York, Miami, New Orleans, Houston, 


Brownsville, Los Angeles and San 
Erancisco to 15 countries and numer- 
ous colonics in Central America, South 
America and the Caribbean. 

Latin America affiliates of PAA arc 
Panagra. Lloyd Aereo Boliviano. Pan- 
air do Brasil. Aerovias Nacionalcs de 
Colombia (Avianca), Cia. Mcxicana de 
Aviacion (CMA), Aeronaves de 
Mexico, Aerovias Venezolanas (Avc- 
nsa). Scrvicio Aero de Honduras 
(Sahsa). Lincas Acrcas Costarriccnscs 
(Laesa). Lincas Aereas de Nicaragua 
(La Nica). Compania Panamena de 
Aviacion (Copa), Cia. Dominicana de 
Aviacion (CDA) and UMCA. 

The Latin American Division com- 
petes for traffic in a complex web of 
airline services on routes south of the 
United States. Nearly all the countries 
in Latin America operate international 
airlines, and several major European 
carriers have extensive services in the 

Hie market is served by a total of 
47 airlines, a fact which creates a 
highly competitive situation. 
Equipment Race 

Modern equipment is a key factor in 
competing for the business of the travel- 
ing public, and LAD will improve serv- 
ice with the introduction of the DC-7B 
on its routes this year. 

Panagra started using DC-7Bs in 
1955. and Braniff Airways takes delivery 
on its DC-7C order this year. All three 
compete for the long-haul traffic from 
the U. S. to such points as Rio de 
Janeiro. Sao Paulo and Buenos Aires. 

The Latin American Division’s 
DC-7Bs will come from the Atlantic 
Division as the DC-7C becomes avail- 
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able for use on the Atlantic. LAD ex- 
pects to have seven of the new trans- 
ports by the end of the year. 

Hie LAD fleet also will add four 
DC-6Bs from the Paeific-Alaska Divi- 
sion this summer. The DC-6Bs will be 
replaced on Alaskan routes with Boeing 
Stratocruiscrs. and they will replace 
four Lockheed Constellations recently 
sold to Delta Air Lines. 

All this switching is the exception 
rather than the rule with LAD, which 
normally operates its own fleet of trans- 
ports. Currcntlv, the division has five 
Convair 240s, four DC-6s, two DC-6As, 
18 DC-6Bs and eight C-54 cargo trans- 
ports. The Convairs. and the Constel- 
lations sold to Delta, will be retired 
from the fleet this year. 

Tourist Service 

LAD uses 14 aircraft for tourist seiv- 
icc. The four DC-6s arc used in tourist 
configuration and the DC-6As arc con- 
vertible to that use, and the carrier 
usually has approximately eight of its 
DC-6Bs in tourist service. 

Pan American's Latin-American oper- 
ations are centered at the giant Miami 
overhaul base. 

Set up in 1948 to concentrate PAA 
maintenance operations in one spot, 
the overhaul base has grown to include 
1.445,000 square feet of covered work 
and storage space and 20 outdoor ser\'icc 
positions. 

Miami's mild climate permits exten- 
sive outdoor maintenance. LAD is ex- 
panding its facility with an addition to 
one of its hangars and more ramp pav- 

Thc base also handles maintenance 
work for PAA’s Latin American affiliates 
living into Miami. 

The Latin American Division offers 
two kinds of sen-ice in both first class 
and tourist operations. First class pas- 
sengers can fly either the standard scrv- 
icc or the President Special, a luxury 
extra-fare sendee featuring sleeperette 
scats, special food sen-ice and extra 

The standard tourist scn-icc includes 


meals, and cocktails are available for 
passengers who want them. A special 
tourist sendee is operated to San Juan, 
Puerto Rico. These flights are con- 
sidered a domestic type of sen-ice, and 
a higher-seating density is used. 

San Juan Route 

The San Juan route has developed 
into a heavily-traveled segment for Pan 
American and its competitors. LAD 
docs about 505? of its annual business 
with this service. 

The cast coast route to South Amer- 
ican points produces another 205? of 
LAD’s traffic, and the remaining 505? 
comes from Central American and 
Caribbean sen-ices. Business in the 
Caribbean area ran ahead of LAD’s 
total traffic last year, showing a gain of 
about 255? in passenger-miles. 

The Latin American Division is plan- 
ning and conducting promotional pro- 
grams expected to produce traffic in- 
creases this year that will outstrip last 
year’s substantial gains. At the same 
time, it is laying the groundwork for 
the turbojet operations due in less than 
four years. 

The airline is busy building the traf- 
fic base needed for high-density jet oper- 
ations. and at the same time, launching 
plans for the start of service with DC-8s. 
PAA says it will be the first jet operator 
on Latin American routes. 

Customs Drawback 

One factor in passenger travel that 
becomes increasingly important as fly- 
ing times shrink is the red tape in- 
volved in getting passengers through 
the customs procedures required by 

PAA is working hard at cutting this 
red tape, as is the International Air 
Transport Assn. 

Pan American is trying a new ap- 
proach to customs procedures at Miami 
in cooperation with the U. S. Customs 
Service. On certain flights, passengers 
meeting standards which apply to 
about 75% of the traffic are allowed 
to make an oral baggage declaration. 


If it works out, the plan will be ex- 
tended to other flights and other air- 

A key factor in the development 
of air traffic, especially in the growing 
Caribbean area, is the availability of 
hotel space. LAD officials say the lack 
of hotel capacity is retarding air travel 
growth, although some expansion is 
under way. notably in Puerto Rico and 
the Dominican Republic. 

Latin American governments are 
being encouraged to increase their 
capacity for handling tourists, and Pan 
American is trying to convince them 
they should promote tourism with 
campaigns like those European govern- 
ments have used with marked success. 

Jamaica and Nassau stand as ample 
evidence of the success of advertising 
vacation attractions. Both these British 
colonics go in heavily for promotion 
and thev do the biggest tourist busi- 
ness in the area. 

Excursion Fares 

Traffic on the long-haul routes to 
South America is being pushed with 
numerous tours and the introduction 
of an excursion fare for group travel 
which is 505? less than standard first 
class and tourist rates. 

An attempt also is being made to 
encourage a northward flow of vacation 
traffic with the promotion of U. S. 
tours for South Americans. In one 
move, LAD is trying to persuade the 
increasing flow of passengers between 
South America and Europe to travel 
via the United States. 

Vacationers in Puerto Rico will 
benefit from PAA's plan to introduce 
the family-fare plan and an excursion 
fare on the route. 

The 16-day excursion fare cuts 11% 
off first class round-trip fares between 
New York. W ashington and Boston 
and San Juan. 

One big problem in operating to 
Latin America is the seasonality of 
traffic. Peaks run from the end of 
December to March and during the 
summer months. PAA is selling in- 
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House Group Cuts CAA, CAB 
Budget Requests by $11.6 Million 


centive travel as a means of filling the 
spring and fall slumps in the traffic 

The incentive program encourages 
U. S. business to use airborne vaca- 
tions in Latin America as sales prizes 
and other production incentives. Pan 
American carried several thousand in- 
centive passengers last year and plans 
to substantially increase this off-season 
business in 1956. 

LAD Cargo Flights 

The Latin American Division ranks 
as one of the leading cargo carriers 
among the world's airlines. Last vear, 
the airline flew 32.117.000 ton-miles of 
cargo in Latin America— 16,731.000 ton- 
miles on all-cargo flights and 1 5.386.000 
ton-miles on combination services. 

LAD is shooting for a 35% increase 
in tins cargo business in 1956, and Vice 
President Morrison has predicted that 
someday, possibly within the next ten 
years, the airline will get more revenue 
from cargo than it will from passengers. 

About half the LAD cargo traffic is 
carried in a fleet of eight C-54 cargo 
transports. Pan American is adding 
to the cargo fleet and expects to have 
1 3 C-54s by the end of the year. 

A major problem with cargo traffic 
is that most of it is southbound, except 
on routes between the continental U. S. 
and Puerto Rico which have a fairly 
even flow both ways. Efforts arc being 
made to promote northbound traffic 
and balance the pattern. One market 
Pan American hopes to expand is the 
transportation of racehorses from Argen- 
tina to the north. 

The recent certification of Riddle 
Airlines and American Air Kxport and 
Import Co. as north-south cargo carriers 
is considered a boon by Pan American. 
Both carriers arc expected to develop 
substantial interline traffic for trans- 
portation out of Pan American's U.S. 
gateways to Latin America. 

Cargo Trays Speed 
Airfreight Handling 

Electrically operated trolleys, run- 
ning on tracks from railway car to air- 
freighter loading door, have been 
adopted by Australian National Airways 
to speed handling of air cargo. 

The "cargon" system, first tested in 
New Zealand, involves bogie-mounted 
trolleys or "transversers." each carrying 
two travs— the cargons-holding six tons 
of mixed cargo. Height of the cargons 
can be adjusted to match the height of 
an aircraft floor. 

First use by ANA will be m handling 
traffic over tlie Bass Strait between the 
Australian mainland and Tasmania, 
'lire system reportedly makes possible 
the off-loading of six tons of cargo and 
the loading ot six more within 20 min- 


Budgcts for the coming fiscal year 
request by the Civil Aeronautics Ad- 
ministration and the Civil Aeronautics 
Board have been cut 511,650,000 by 
the House Appropriations Committee. 
The cuts include a 52.5 million reduc- 
tion in the initial budget request for 
the CAA five-year federal airways plan. 

The CAA already has published de- 
tails of the five-year plan for which it is 
asking S40 million to launch (AW 
April 30. p. 26). The House Commit- 
tee recommended that the appropria- 
tion be cut to S37.5 million for Fiscal 
1957. the first year in the five-year 
program. At least part of this, however, 
probably will be restored when the 
measure reaches the Senate. 

The House Committee report also 
recommends that the CAA's operation 
and regulation budget be cut from the 
S128.5 million requested to SI 25 mil- 
lion and that the budget request for 
air navigation development be reduced 
from 52 million to $1.5 million. 

The CAB budget estimate of S20 
million for subsidy payments to air- 
lines was reduced to 51 5 million, and 
the committee report advises the CAB 
to give local airlines priority. The re- 
port recommends S4.550.000 for admin- 
istrative expenses, SI 50,000 less than 
the CAB requested. 

The committee, however, praised 
CAB efforts to cut subside and called 
for continued efforts. Specifically, the 
committee recommended comprehen- 
sive studies of subside requirements, 
fares and rates. 

The CAA wants S40 million to start 
its fivc-vcar program. Total capital 
programmed by tlie CAA for its five- 
vear plan is 5246.192,000. and the 
agency says the plan represents the 
minimum program to handle safely 
the air traffic volume expected in 1 96(5. 


In his foreword to the Federal Air- 
ways Plan, Civil Aeronautics Adminis- 
trator Charles J. Lowcn points out that 
there is no quick or easy solution to 
the air-traffic problem, lie said: 

"While the problem is acute, it must 
not be permitted to become chronic; 
it docs have a solution in the plan pre- 
sented here; a solution which is good 
to the extent that money is made avail- 

The Federal Airways Plan includes 
a substantial investment in new radar 
facilities. In the fiscal year 1957. the 
plan calls for 15 new airport surveil- 
lance radar units, including 13 RAP- 
CONS (Military Radar Approach Con- 
trol), at a cost of S792.000. A total of 
109 airport surveillance radars is 
planned by Fiscal 1961. 

Long-range radar for airways control 
is budgeted for 512.473.000 and IS 
units in Fiscal 1957. bringing the total 
to 22 units. The plan calls for 73 
long-range radars by 1961. Tlie see- 
ondarv radar program starts with 27. 
units and S2.01 1.000 in Fiscal 1957 
and calls for a total of 162 units when 
the five-year program is completed. 

Controversy over the short-range nav- 
igation system leases its future indefi- 
nite. but the plan bases its estimates on 
continued use of VOR/DME, although 
no money for new DME installations is 
requested in Fiscal 1957. The plan calls 
for VOR 76 units at S6.352.000 for 
the next fiscal vear and SSI units bv 
Fiscal 1961. If Tacan replaces VOR/ 
DME. CAA savs SI 4 Tacan units will 
be needed through Fiscal 1961. 

Work on approach lighting will cost 
52.130.000 in Fiscal 1957 and includes 
replacement of 23 old lighting systems 
and construction of four new s\ stems, 
bringing the total to 112. The five- 
year plan calls for 19S systems. 


ANDB Prefers Tacan 

Washington— Tlie Air Navigation Development Board apparently is prepared to 
recommend Tacan over VOR/DMF as the common air-navigation system for use 
in both civil and military aircraft. 

During testimony before the House Appropriations Armed Services Subcommittee 
on behalf of the USAF's Fiscal 1957 budget requests. Maj. Gen. Gordon A. Blake. 

"calls for the use of Tacan in the common svstem." He added: ” 

"It calls for the modification of the civil DME’s (those already installed to use 
the Tacan-tvpc techniques). In other words, it sets us on the track of a common 



rcqnircs ultimate resolution.” 
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Airline Income and Expenses — February 1956 


DOMESTIC TRUNK 


INTERNATIONAL 


Tran. Pacific 

CARGO LINES 
Aerovias Sud An 
Flying Tiger 
Slick 

Riddle’ . . 
HELICOPTER 

•' w York Airwa- 

Angeles Air, 
licopter Air S« 
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744,802 
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692,184 
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560,000: 
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VICKERS LEADS THE WORLD IN 
SALE OF TURBO-PROP AIRLINERS 



Vickers’ pre-eminence in the field of turbo-prop 
airliners is securely rooted in the superiority of the 
Viscount. The world’s first and only turbo-prop 
airliner in commercial service, the Viscount has 
demonstrated its power to make new traffic and 
speed records throughout the world. Passengers are 
exceptionally enthusiastic about the Viscount’s 
freedom from noise and vibration, its luxurious 
comfort and the largest picture windows in any 
commercial aircraft. And airline operators have 
discovered that the Viscount’s appeal to air travel- 
ers is paralleled by its unmatched economy and 
efficiency of operation. 

Behind the Viscount stand the great name and 
service organization of the Vickers Group — inter- 
nationally famous as makers of aircraft, ships, 
industrial machinery and precision equipment. 

turbo-prop 

VICKERS 


30 A VISCOUNTS SOLD WORLD-WIDE 
AS OF APRIL. 1956 



United States Representative: Christopher Clarkson, 
10 Rockefeller Plaza, New York 20, N. Y. 



POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


CAB ORDERS 


Germany, through the Wiesbaden Air Base. 

Allegheny Airlines authority to start serv- 
ing Cape May, N. J.. April 29 for the 1956 


West Coast Airli 
service at Pullman, 
on all flights arrivir 


i’asli.. Moscow. Idaho. 


flights. The authority remains in effect un- 
til lighting facilities .it Pullman Airport be- 
come adequate for night operation. 

Allegheny Airlines a one-year extension of 
its authority to serve Oil City-Franklin. 
Clearfietd-DuBois-Phillipsburg and Belc- 
fontc-State College on one daily round-trip 
flight between Cleveland and Philadelphia 
and to serve Oil Citv-Franklin on one daily 
round-trip flight between Cleveland and 
New York. 

Flying Tiger Line an exemption to per- 
form three flights from Charlotte or "Raleigh . 
N. C.. to Keflavik. Iceland, pursuant to a 


Co. 




i Constr 


i to 


Lakes-Southcast Case I 
Allegheny. Pa.: the Mayor and City Council 
of Baltimore and the' Baltimore ' Assn, of 
Commerce: the Greater Baltimore Commit- 
tee. Inc.: the Cite of Cleveland and the 
Cleveland Chamber of Commerce: the 
Creensboro-Higli Point Airport Authority; 
the County Court of Harrison County. 
W. Va.; the Clarksburg Chamber of Com- 
merce: the Commonwealth of Kentucky: the 
Louisville and Jefferson County Air Board; 
the Lee Countv Chamber of Commerce. 
Fla.: the City of Morgantown. W. Va.. and 
the Morgantown Chamber of Commerce: 
the City of Orlando. Fla., and the Chamber 
of Commerce of Pittsburgh. Pa. 

Service Case to the Chamber of Commerce 
of the Citv of Denver, the Citv of Winslow 
and the Winslow Chamber of Commerce. 


APPROVED: 

Agreements involving Continental Air 
Lines. Central Air Lines and various other 
carriers relating to intercarrier arrangements. 
ORDERED: 

Suspension of Braniff Airways’ proposal to 
increase certain local first class fares ex- 
tended to July 29. 1956. to allow added 
time for investigation. 

Northern Consolidated Airlines’ final mail 
rates set at the rates proposed by the Board 
in its show cause order for the period start- 
ing Feb. 3. 1936. 

CAB order in the Phoenix Service Case 
amended to give the County of San Juan. 
N. M.. permission to intervene. 
DISMISSED: 

Flying Tiger Line's petition for recon- 


Sabena Delays 

Service 

Sabcna Belgian Airways 

IUS postponed 

inauguration lit its Brus 

els-Paris hell- 


:o begin this 



have been sold to the 


incut. Two already are 


the other four will be tur 


year when Sabcna receive 

its Sikorsky 

S-58s. The presently re 


s-55s will take care of Sabcna’s current 

service!^'' ° PCratl ° n b ‘" 

not the new 


sideration of CAB action denying a charter 
exemption, at the request of the carrier. 
DENIED: 

New York Airways' petition for recon- 
sideration of CAB action reopening the 


Shortlines 


► British European Airways has in- 
stalled flight simulators for Viscount 
and Elizabethan aircraft. 

► California Eastern Aviation has or- 
dered three Lockheed L1049-H Super 
Constellations for delivery beginning in 
mid-1957. The company currently op- 
erates nine DC-4s under military con- 


► Ethiopian Airlines’ passenger traffic 
grew 19% in 1953 to 30,618,000 pas- 
senger-miles. 

► International Air Transport Assn, 
clearing house transacted S366, 140.000 
in interline business last rear, an in- 
crease of 27% over 1954. ' 

► Lufthansa German Airlines carried 
104,000 passengers on its North Atlan- 
tic and European services during its 
first year of operation. 

► Ozark Air Lines carried 65.83S pas- 
sengers in the first three months of 
1956. an increase of 39% over pas- 
senger traffic for the samp period last 


► Pan American World Airways placed 
its transatlantic cargo traffic for the 
first quarter of 1956 at 2.014.269 lb.. 
261 % gain over the same period of last 


► Philippine Air Lines has ordered two 
Viscount 770D transports from Vick- 
crs-Armstrongs. The PAL order brings 
total Viscounts sales to 304 aircraft. 


Western Air Lines 
Buys Nine Electras 

Los Angeles— Western Air Lines has 
purchased nine Lockheed Electra turbo- 
jet transports as a part of a S48-million 
new equipment program. The fleet of 
turboprops with spares will cost ap- 
proximately 819.5 million. 

First deliveries are scheduled for 
1959: the full fleet will be in service by 
the spring of 1960. 

WAL bought Electras. equipping it- 
self with Lockheed airliners for the first 
time, because it can get them into serv- 
ice at least nine months before United 
Air Lines will have DC-8s. 

Purchase of pure jets docs not figure 
in WAL's immediate equipment pro- 
gram. according to Western’s president, 
Terrell C. Drinkwater. 

WAL also will buy four more 
DC-6Bs. in addition to 13 previously 
announced, bringing the airline’s fleet 
of 66-passengcr airliners to 25 in 1958. 

With introduction of the new Elec- 
tras. travel time between Los Angeles 
and San Francisco will be reduced 
nearly 30 minutes; more than a half- 
hour between San Francisco and Port- 
land. and about 1* hr. between Los 
Angeles and Minneapolis. 

WAL expects to purchase an addi- 
tional S3. 3 million worth of ground 
equipment and other fixed assets dur- 
ing the next three years. 

Source of these expenditures will in- 
clude S3 million from the sale of new 
debentures. S16 million from bank and 
insurance company loans, and the major 
portion of the balance from the sale of 
surplus aircraft. 


Electra Backlog 

Electras ordered by Western Air Lines 
bring the total backlog for Lockheed’s 
new turbojet up to 128. Electra backlog 
is increased to S235-mi!!ion. 

Other carriers which have ordered 
Electras: American, Eastern. National. 
Braniff and KLM Royal Dutch Airlines. 


Cornerstone Placed 
For New York Terminal 

The cornerstone for New York In- 
ternational Airport’s $27 million intet- 
national arrival building, centerpiece 
for a new $60 million "terminal city" 
now under construction, was placed 
last Monday. 

The building, with two adjacent 
wings to be occupied by foreign air- 
lines. is scheduled for opening in mid- 
1957. The airport handled 3.7 million 
passengers last year; expects to process 
8.5 million in 1965. 
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A LINE OF 3000 PSI COMPRESSORS 


DELIVERING FROM 1.8 TO 16 SCFM 


by STRATOS 


S ^| tratos compressors for high pressure pneumatic systems cover a wide range of 
rated volume delivery and applications. 

■J Models are available either as complete packages, or as basic compressors 
only. Complete units include electric or hydraulic motors, interstage coolers, mois- 
ture separators and automatic controls. Certain models can be ordered with or with- 
out controls, with provisions for a variety of drives— electric, hydraulic or turbine. 
For the basic units, controls and ancillary equipment such as pre-coolers and after- 
coolers can be provided to match the specific aircraft requirements. 

Installation of the packages is simple, requiring only four mounting bolts and 
connecting to the high pressure air lines and electric or hydraulic service of the air- 
craft. Automatic controls, standard equipment on all compressor packages, provide 
a minimum pressure differential of 100 psi between shut-off and turn-on pressures. 
The allowable shut-off pressure range is 2950 to 3050 psig, and the allowable turn- 
on pressure range is 2700 to 2950 psig. A relief valve prevents overpressurization. 

Light and compact, each compressor is designed to operate over a wide tem- 
perature range— from 65° to 165° F. Integral cooling fans are standard equipment 
on all units. 




1800 Rosecrans Ave., Manhattan Beach, Calif, 


Siratos Western Branch also makes: 

ACTUATORS • SOLENOIDS • EJECTORS • CONTROLS • BLOWERS 
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Omega Helicopter Designed to Cut Cost 


By Russell Hawkcs 

New Bedford, Mass.— Omega Aircraft 
Co. has designed a new aircraft it hopes 
to introduce as the "Model A Ford" of 
the helicopter industry, cutting down 
cost and complexity. 

The aircraft, known as the Omega 
SB-12 is scheduled to fly for the first 
time sometime this spring. It was de- 
signed by Bernard Sznycer. president 
and chief designer of Omega, and a 
small group of backers and co-workers. 

All the detailed production drawings 
for the prototype, a twin-engined, 
single-rotor aircraft, were made on a 
minimum-budget basis. 


The firm plans to reorganize for pro- 
duction of the SB-12 on the basis of 
market response to the new design. 

Tire objective of Sznyeer's design phi- 
losophy are case of maintenance and 
reliability. He hopes to get these 
qualities by sacrificing the best imagin- 
able payload-to-weight ratio in favor of 
strong, simple components and by sacri- 
ficing the lowest possible production 
cost in favor of high-quality, high-cost 
production methods. The gross weight 
and the total cost have been kept low 
by minimizing the number of parts. 

The design philosophy included the 
idea that maintenance ' must be per- 
formed in an inflexible environment of 


rigid time limits and the geometric di- 
ameter of each operation. Therefore, 
the number of operations and the time 
required for each were cut to eliminate 
any tendency to do a hurried job. To 
prevent space limitations from hurting 
the quality of maintenance work, a low- 
density design was evolved with space 
between units and each unit performing 
only one function. 

Units Divided 

The design of major complex units in' 
the SB- 12 is broken down into simple, 
easily replaceable components. Each 
one is easily accessible for inspection 
and repair and the initial total cost is 
low because of the reduced number of 
complicated castings, forgings and ma- 
chined parts. Tire total number of ma- 
chined parts in the SB-12 is onlv about 
500. 

Stock and interchangeable parts have 
been used wherever possible. Of the 
19 bearings in the helicopter, 17 arc 
automotive stock parts. The remaining 
two are specialized swashplate bearings. 

The welded tubular fuselage design 
was chosen because it can be repaired in 
the field without special jigs or fixtures, 
and production is relatively inexpensive. 

Its manufacturers regard the SB-12 
primarilv as a light, flvmg crane for 
short-haul operations, although its range 
will not differ much from that of com- 
petitive helicopters. 

The zig-zag fuselage design provides 
a cargo bay between the enclosed nose 
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section and the main landing gear. 
Cargo can be carried in detachable pods 
or in nets slung from the fuselage struc- 
ture. This system would result in easier, 
quicker loading and, consequently, a 
shorter turn-around time. A pod could 
be equipped with accommodations for 
four passengers. 

Twin-Engine Reliability 

The twin-engined SB- 12 will be most 
useful where the danger and cost of a 
complete power failure are too great 
to justify the risk of single-engine 
operations. Helicopter feeder lines have 
been forbidden to operate in some 
heavily-populated cities for this reason. 

The two uncowled Franklin engines 
of the SB-12 have independent fuel and 
oil systems so that the failure of one 
system cannot shut down hoth engines. 
The engines are mounted on tubular 
outriggers swept back 15 degrees. The 
sweep shifts the center of gravity aft to 
permit heavier loads to be carried in the 
nose section and reduces firing impulse 
vibrations which reach a maximum 
when the crankshafts arc parallel. It 
also provides a slight ram feed for the 
cooling fans in cruising flight. 

Power is carried to the transmission 
by a centrifugal clutch on each engine 
which engages at an engine speed of 
1.550 rpm. The clutches arc shoe-and- 
drum tvpes in which the shoes serve as 
flyweights centripetally loaded by flat 
springs. 

A constant velocity universal on the 
load-side of each clutch isolates bending 
moments generated by engine travel and 
minimizes vibratory' stresses in the drive 


Ratchet Disengages 

Should one engine fail or lose power, 
it is separated from the transmission by 
a jaw clutch disengaging unit (ratchet). 
If the slow engine is brought up to the 
speed of the operating engine, the jaw 
clutch re-engages. 

The first speed reduction in the drive 
system from each engine is provided bv 
a belt-drive unit with a ratio of 1 to 1.8. 
The load-side shaft is offset approxi- 
mately 10 inches above the power-side 
shaft. A tumbuckle between the two 
can be adjusted to take up any stretch 

The 1 3-bclt units also arc important 
as vibration absorbers. During the three 
firing impulses which take place every 
two engine revolutions, the maximum 
torque jumps to 11.000 inch-pounds 
from a mean torque of 4.000 inch- 
pounds. Gear trains would transmit 
these impulse loads at much higher 
amplitudes, 

The belts are especially designed by 
Goodyear for helicopter use. 

Constant awareness of the vibration 
problem has resulted in what is prob- 
ably the lowest engine-vibration level 




ROTOR HUBS' parts arc interchangeable. Complete overhaul takes five hou: 
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new CONTOUR-WELD 

stainless tubing 

takes bends tike these in stride . . . 


Here’s dramatic proof of the soundness of the weld 
in Trent’s new Contour -Weld* pipe and tubing. 
Bent on an extreme 3%" center line radius, this 
3" O.D. x .083 wall sample shows no evidence of 
failure in the weld area — even though the weld is 
on the outside of the bend. It’s just one example 
of what you can do with new Contour-Weld. 

If your application calls for bent pipe or tubing, 
you can use Contour-Weld with confidence. 

You’ll like its uniformity in wall thickness and 
curvature ... its corrosion resistance ... its superior 
performance. Try Contour-Weld stainless pipe or 
tubing on your next job— you can’t buy better. 


TRENTWELD 


STAINLESS STEEL TUBING 


COMPANY OF AMERICA) 


of anr conventional helicopter vet built. 
What the vibration level will' be after 
the rotors have been installed remains 
to be seen. Sznyccr emphasizes that he 
is prepared to scrap the rotor configura- 
tion now contemplated if the level is 
too high. 


USAF Tests Beech Dart Tow Target 


Simple, Heavy Transmission 

Hie rotor shaft is turned by a simple 
gcar-and-pinion transmission. The two 

arc interchange-able. 'The tail-rotor pin- 
ion being more lightly loaded could be 
built more lightly, but the present plan 
was adopted to minimize the number 
of specialized parts and to increase re- 
liability. 

To use the simple gear-and-pinion 
arrangement instead of the more-com- 
mon and more-complicated planetary 
drive system it was necessary to sacrifice 
a high-reduction ratio. The low-reduc- 
tion ratio requires that rotor speed and 
disk loading both be high which re- 
sults in lower cruising speeds and less 
than optimum hovering characteristics. 
Szny ccr feels that the gains in reliability, 
simplicity and low-maintenance costs 
more than offset the sacrifice. 

The transmission case is made up of 
an upper half and a lower half joined 
by studs and nuts. Each half is a simple 
casting having a single separation line. 
Both rotor gear journals are bored to 
the same diameter in a single operation 
by joining the two halves before ma- 
chining. This reduces the cost of pro- 
duction and assures proper alignment. 
The transmission weighs about twice 
as much as the transmissions of compa- 
rable helicopters now on the market be- 
cause component shapes arc kept simple 
to minimize production operations and 
insure strength and reliability. 
Lubrication 

Transmission lubrication is provided 
by a force-fed dry-sump system which 
moves oil at the rate of three gallons 
per minute. The oil in the transmission 
case is pressurized to 165 psi to prevent 
foaming. A wet sump system was re- 
jected despite its lower weight because 
the churning of the oil by the gears 
would cause it to foam and overheat-. 
Overhaul of the transmission under field 
conditions is expected to require only 

The transmission is isolated from 
bending forces acting through the rotor 
shaft by a flexible Oldham coupling. 
It is protected from thrust loads by a 
splined connection to the rotor sliaft 
directly above the Oldham coupling. 

The four-bladed main rotor is actually 
comprised of two identical two-bladed 
rotors splined to the same shaft one 
above the other ar.d 90 degrees apart. 
The simple hubs have completely inter- 
changeable parts. Sznyccr claims it is 





Margin for Error . . . None! 


) on suing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your |>ou*cr — and you’re aboard! ☆ Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in milhoiiths of an inch. Thai’s why the lending 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures — that match the supersonic speeds of today’s 
jet aircraft — with a minimum of lubrication. ☆ Whatever you produce, if it uses 
hearings, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every field of transportation and industry. 

BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC. • DETROIT 14, MICHIGAN 



BOWER 


ROLLER BEARINGS 


cheaper to produce and easier to main- 
tain than any other hub now in produc- 
tion. Complete overhaul of the hub will 
require less than five man-hours under 
field conditions. In a demonstration for 
Aviation Week, company crews dis- 
assembled and reassembled all the 
hinges and bearings of a single blade 
unit in three minutes using nothing but 
standard hand tools and an arbor press. 

Sznvccr claims aerodynamic advan- 
tages for the location of one pair of 
rotor blades above the other. By setting 
the pitch of the upper blades one-half 
degree flatter than that of the lower 
blades, he says that partial-power de- 
scents can be made with somewhat less 
danger from vertical pulsations caused 
by overtaken downwash. 

Engineers Propose 
Shortage Solutions 

Los Angeles— A panel of experts 
affected by the shortage of engineers in 
their capacities as chief engineers, man- 
agers and educators, have proposed lotig- 
and short-term solutions at a recent 
meeting here. 

Moderator for the panel was L. C. 
Craigie (Lt. Gen.. USAI . ret.), who 
held engineering positions in the sen- 
iee and now is \'icc president-engineer- 
ing for Ilydro-Aire. Inc. Speakers were 
Edgar Schmucd. chief engineer. North- 
rop Aircraft: Carlos Wood, chief engi- 
neer. Douglas-Long Beach; Dr. I'redrick 
Lindvall. chairman. Engineering Divi- 
sion. California Institute of Technology: 
William Rogers, assistant general man- 
ager. Aerojet-General Corp.. and Dr. 
C. J. Breitwieser, sice president. Lear. 
Inc., and general manager. LearCal Di- 

AII agreed that: 

• Greater utilization must be made of 
today s available engineering talent. 

• There are short-term, stopgap meas- 
ures which should be taken now. 

• The real solution lies in starting now 
to generate an interest in high schools 
and even primary schools, in engineer- 
ing as a career, leading students to take 
the difficult courses which lead to a 
science or engineering degree. 

In his opening statement. Craigie 
said he was not sure but what ''methods 
(of pooling engineering talent on com- 
mon problems and similar projects, as 
was done in World War 111 of waging 
a cold war shouldn't be the same as 
those of a hot war." lie called for a 
better understanding of the engineer’s 
problems. lie put pirt of the blame 
for today's situation on talk, during the 
late WOs. which said there were more 
engineers being graduated than could 
possible be used. 

Other speakers and their salient 

• Edgar Sclimued— There is too much 


Pan American 
to use SKYDROL 
in first 

U. S. jet liners 



Typical flight limes for both the Douglas DC-8 and the Boeing "Intercontinental" 
will be New York-London in 6 hours. 15 minutes; Tokyo-Seattle in 8 hours, 32 minutes. 


Pan American's mammoth order for 25 Douglas and 20 
Boeing commercial jets is the largest aircraft order ever 
placed by a private company . . . tbe first firm purchase of 
jets ever made by a U. S. airline. And Pan American recog- 
nizes that the jet age is also an age of high-performing 
synthetic lubricants. The company has specified fire-resistant 
Skydrol fluids to be used in the hydraulic systems of both 
types of aircraft. 

Skydrol fluids offer safety, higher lubricity than petroleum 
fluids, which means longer pump life, less maintenance and 
greater operating economy. Whatever your hydraulic fluid 
needs, there’s a Skydrol “tailored” for the job — in jets as 
well as piston engine aircraft! For more information, write 
Organic Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Dept. SKD-8, St. Louis 1, Missouri. 



34 MAJOR AIR CARRIERS NOW USING SKYDROL 



Where Creative Chemistry 
Works Wonders For You 
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X-ray Film 


specifically designed for 
Today’s Radiographic Advances 



Kodak Industrial X-ray Film, Type AA 


Out of the Kodak Research Laboratories comes a new anil 
improved x-ray film designed to work hand-in-hand with 
today’s other advances in industrial radiography. It is a 
film that retains the fine sensitivity characteristics which 
have made Kodak Type A the most widely used x-ray film 
in industry. 

But more, while retaining these characteristics, the new 
film gives you greatly increased film speeds— speeds ranging 
up to more than twice the speed of Type A. So we have 
named this new film type AA. 

All through your radiographic operations this film will 
provide finer work, faster. Iis characteristics and possibili- 
ties are particularly outstanding when working with today’s 
higher k.v. x-ray machines anti gamma ray sources. 

Your x-ray dealer and the Kodak J ethnical Representa- 
tive arc ready to tell you about this new film. Get in touch 
with them to see how much this great new film is going to 


Read what the new Kodak 
Industrial X-ray Film, Type AA, 
will do for you 

Reduces exposure time— speeds up routine 
examinations. 


Speeds up processing cycle with existing expo- 
sure technics. 


Provides increased radiographic scnsitivil\ 



EASTMAN KODAK COMPANY 

X-ray Division, Rochester 4, N. Y. 



by STANDARD OIL COMPANY OF CALIFORNIA 



“Here’s how we get 1000 safe hours between majors” 


In spile of Dying under much tougher conditions than 
most light planes ever meet, the amphibians and lloat 
planes of Commodore Air Service, Sausalito. California, 
consistently get 11)00 hours between overhauls. Owner 
Bob Law explains: 

“Our engines stay in top condition right up to overhaul 
lime because we keep them perfectly tuned and use only 
RPM Aviation Oil. Compounded. The photo shows how- 
clean 'RPM' keeps pistons and rings — oil drain holes 
stay completely clear. It holds down oil consumption, too. 


Vie don't add oil all day. even making as many as 50 full- 
power take-offs from water in 12 hours of sightseeing 
llights. And bearings stay in top shape, good enough to 
put back in place if we wanted to. "RPM’ really does a 
job for us. Vie wouldn't use any thing else.” 

Both “RPM” Compounded and “RPM” Uncompouiiiletl 
are available from your Standard Airport Dealer. “RPM" 
l ncompounded is made front the same selected oil stocks, is 
extremely stable, holds wear to very low levels. For pilots 
who demand uncompounded oil of unexcelled quality*. 



duplication of effort between com- 
panies, One short-term solution is to 
interest engineers in other ffelds (archi- 
tects, automotive, civil), in pursuing 
aeronautical careers. Emphasize that 
engineering can lead to management 
careers, since it is possible that with 
the increasing part technology plays in 
the national economy, some day all top 
management people will have to have 
technical training. The military services 
should recognize the price of finding 
and hiring engineers today as reasonable 
costs in contracts. 

• Fredrick Lindvall— Better teaching 
quality is needed, but good teachers arc 
good engineers and follow the trend of 
the saying in industry todav. “One 
meets the nicest money.” The most 
difficult things to teach undergraduate 
and graduate students are fundamentals. 
There is a need for better teaching of 
these, to produce engineers who think 
more broadly, more creatively. 

Make possible parallel paths of finan- 
cial and professional progress, so that 
a good engineer can advance as an engi- 
neer and not have to become an ad- 
ministrator. 

• Carlos Wood— Three suggested ways 
for conservation of todav’s available 
talent: 


1. Mechanization, using machines 
and non-cngincering talent where possi- 
ble. 

2. Communication, to the engineer, 
of what his job really is and between 
various engineering fields to eliminate 
the current problem of the same term 
having different meanings in different 
specialties. Get someone else to write 
the engineer's reports. 

3. Keep a mutual respect existing be- 
tween scientist, engineer and shop man, 
leading to better morale in all sections 
of the pipeline from idea to hardware. 
Today’s intcr-field attitudes leave much 
to be desired. 

• William Rogers— I low industrv man- 
agement can help: 

Today’s grants and fellowships alone 
to schools arc not enough and should be 
increased. Assist today's engineering 
and science students with summer jobs 
and educational loans. Use company 
engineers to teach school at night and 
in off hours as part of a student work- 
studv plan whereby students work in 
the plant by day. study at night (Aero- 
jet uses this system). 

Help regular teachers with summer 
work (which broadens their training, 
boosts their financial standing and re- 
news their interest in their work), since 


teachers arc the key to quality and 
uantity of future engineers. Produce 
ocumcntary films and other informa- 
tional aids, pitched toward formative- 
years' students, which glamorize the life 
and work of an engineer. 

• Dr. Breitwieser— Engineering output 
could be upped 10% by employing fac- 
tors* production methods. 

Four rules for getting more out of 
engineers: 

1. Make time and machine (com- 
puters) load studies, with analysis on a 
factory-production slant. 

2. Spend more money on materials 
and save engineering man-hours. WHien 
a project looks bad. kill it. Use the en- 
gineering man-hours required to save 
the old project to create a new one. 

3. Engineers need a re-infusion of 
"gadgetecring” blood. Put a gadgctccr 
to work along side the engineer to trans- 
late his ideas into articles quickly. There 
is a need for more “dirty-hand” engi- 
neering. 

4. Break engineering departments 
into smaller units, make “big” business 
into “small.” Increase the professional 
standing of the engineers by conveying 
the idea that “you’re in business for 
yourself" regarding their ability to 
capitalize on their ideas. 




Victor Bomber Droops 
Wing Leading Edges 

Handley-Pagc Victor heavy bombers take off 
and land with outboard leading edges of 
wings drooped as well as flaps lowered. The 
British strategic bomber powered bv four 
Armstrong Siddelcv Sapphire jet engines, 
also requires four drag chutes (right) on 
landing. This bomber is subsonic and has 
an altitude capability in excess of 50,000 ft. 
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Bendix-Pacific has developed a line of high performance Air 
Motors which have been completely qualified for generating hydraulic 
and electric power in missiles. 

These are constant displacement rotary vane type motors which 
develop 2% H.P. per 100 P.S.I. inlet pressure. The motors can be used 
with up to 300 P.S.I. Efficiency approaches 70% between 3000 and 
6000 R. P. M. 

The motors are qualified for applications over an ambient range of 
20° to 160° F and accelerations of 60G. They have been operated with 
inlet gas temperatures over 1000° F. The motors which have a basic 
weight of 11, 2 pounds, are available with or without governors. 


Sales engineers are available to discuss 
in detail your potential requirements. 
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Cooperative Tunnel 
Now Makes Mach 1.8 

Pasadena— 1 The modernized Southern 
California Cooperative wind tunnel was 
dedicated here recently to mark com- 
pletion of a modification program 
which boosted the facility from sub- 
sonic to Mach 1.8 supersonic capability. 

The modernized tunnel, which has a 
test section of 8 ft. 6 in. by 11 ft. 3 in., 
is owned jointly by Douglas. Convair. 
Lockheed, North American and Mc- 
Donnell. California Institute of Tech- 
nology operates it on a non-profit basis, 
under the direction of Dr. Clark B. Mil- 
likan. 

The new facility uses three quickly 
interchangeable test sections, or carts, 
each of which can be fitted into the 
tunnel on tracks, for testing under a 
wide variety of speed and model con- 
ditions. One of the carts is a conven- 
tional solid wall subsonic test section, 
the second is a ventilated transonic 
throat for Mach numbers up to 1.3. 
while the third cart is a flexible nozzle 
throat for speeds up to Mach 1.8. 

Surrounding the test region is a pres- 
sure airlock. Closing of large gate valves 
across the flow channel at either end of 
this airlock permits access to the test 
model under sea level conditions re- 
gardless of tunnel pressure. 

The tunnel began operation as a sub- 
sonic facility (Mach .951 back in 19-13. 
Among aircraft whose development has 
been initiated nr advanced in the facility 
arc North American’s F-86 and F-1O0. 
Lockheed’s F-80. F-94 and F-l 04. Mc- 
Donnell's F-101. Douglas’ DC-6. X-3. 
and DC-8, Convair’s F-102 and B-5S. 
and Boeing’s B-47 and B-52. Missile 
models which have been tested in the 
tunnel include Corporal. Honest John. 
Nike. Navaho. Sparrow and Hermes. 

Air for the tunnel is driven by four 
lfi-bladcd controllable pitch fans. Total 
power input of 40.000 hp. is supplied 
by two synchronous electric motors 
turning two fans each. 

Gruen Makes Gyro Test 
Equipment for Atlas 

Gyro test equipment for pre-testing 
Convair Atlas intercontinental ballistic 
missile systems and supersonic aircraft 
instrumentation is included among 
contracts totaling 82.239.000 awarded 
Gruen Watch Co.. Cincinnati. Ohio. 
Former contract is worth over SI. 3 mil- 
lion. the latter S200.000. Both arc new 
fields for Gruen. Other contracts in- 
clude frequency meters for U. S. Army 
Signal Corps (S868.000) and oscillo- 
scopes for Navv’s Bureau of Ships 
(S174.000). 
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How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley — one of the 
world’s foremost power control 
manufacturers. 


Steerable Chute’s ‘Ears’ and Slit 
May Improve Jumping Accuracy 



Trcnton-Robbinsville Airport— A new. 
steerable parachute which propels itself 
forward at about eight mph. has been 
demonstrated recently by Jacques Andre 
Istcl of Air Associates. Inc. 

The canopy, made by Pioneer Para- 
chute Co., Inc. and called the Pioneer 
Steerable Parachute, incorporates two 

• A pair of cars which scoop air out 
of the canopy and direct it backward 
through vents to give the chute its 
forward motion. 

• A slit in the back of the canopy 
which allows the jumper to steer right 
or left by pulling on one or the other 
of a pair of shroud lines. 

Because of the forward motion and 
steerable features of the parachute, a 
jumper can pin-point a landing with 
considerable accuracy, provided the air 
is almost still. 

Pioneer used a basic 35 ft. nominal 
diameter paratrooper canopy to which 
it added the cars and slit. The chute 
has an area of 160 square yards and has 
an average sinking rate of about 15 
ft. /sec. This compares with an area of 
91 square yards and a sinking rate of 
22 ft./scc. for the standard 28 ft. di- 
ameter chute used so extensively dur- 

Istcl’s jump was made in the only- 
existing Pioneer Steerable Parachute at 
the time. He said its steering qualities 
were excellent. 

National Parachute Jumpers and 
Riggers. Inc., of whom Istcl is vice 
president in charge of training, will 
send a five-man team to Moscow to 
participate in the World's Parachuting 
Championship to be held there from 
July 15 to 30. Half the points will be 
awarded for spot landing on a target. 


the other half for proficiency in "skv 
diving.” a sport well known in Europe 
but practically unheard of in this coun- 
try. Istel. possibly the country's only- 
trained sky diver, defines the sport as 
“the technique of maintaining abso- 
lute control of one’s body during free 
fall before opening the parachute.” lie 

f ave a demonstration of sky diving by 
tiling free under perfect control for 
the first 2.000 ft. of his 3.500 ft. jump 
with the steerable parachute. 

Pioneer is contributing a total of five 
steerable chutes to help the U. S. team 
at Moscow this summer. 


Harvill Casts Missile Farts 
in Magnesium, Aluminum 

Magnesium and aluminum die cast- 
ings for parts of Navv Terrier missile 
will be made by Harvill Corp.. Los 
Angeles. Calif., under contracts from 
Motorola Research Laboratories. Phoe- 
nix, Ariz.. and Convair-Pomona. Calif. 
First phase of the joint contract runs 
until 1957. 


[steel] 


Every Kind 
Quirk Delivery 

Plates, Structural, 
Bars, Sheets, Tubes, etc. 
Carbon, Alloy, Stainless 
Steels, Babbitt Metal. 

RYERSON 

Joseph T. Ryorson & Son, Inc. Plants: 
New York, Boston, Philadelphia, 
Charlotte, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Milwau- 
kee, Chicago, St. Louis, Seattle, 


AIRCRAFT SEATS 



Maintenance with 
Interchangeable Parts 


Uniformity of parts sim- 
plifies inventory and cuts 
maintenance costs. 

Production tooling, stock- 
ed for future needs, assures 
interchangeability of re- 
placeable parts for any Aero- 
therm seat. 

Inventory reduction 
equals reduction of invest- 
ment. Why not contact our 
Project Engineers on your 
seating problem? 

'the thermix corporation 


GREENWICH. CONN. 



THE AEROTHERM CORPORATION 
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Tests on G.E.'s New T58 Engine Point to 
Major Advance in Helicopter Flight 


General Electric’s T58 turboshaft engine, now 
on test for the U.S. Navy Bureau of Aero- 
nautics, represents a significant step forward 
in the art of small aircraft gas turbine 

Incorporating many advanced engine-design 
features, the T58 introduces to the 1000-horse- 
power class a turboshaft engine with low 
specific fuel consumption and an outstanding 
power-to-weight ratio — advantages that truly 
forecast greater helicopter and fixed-wing air- 
craft performance. 

The T58 also introduces a new concept 
In constant-speed control that provides a 
standard of operation unapproached till 
now. Designed to take full advantage of a 


free power turbine, this new control permits 
operation of the helicopter's rotor at its maxi- 
mum efficiency and eliminates the need for 
speed adjustment by the pilot during normal 
helicopter operation. 

These are only a few of the features that 
make the T58 the ideal helicopter powerplant 
and another example of General Electric’s 
ability to design and build for tomorrow’s 
aviation needs. With fifteen years of experi- 
ence in producing aircraft gas turbines of the 
highest reliability and quality, G.E. continues 
to set such standards as proof of its role in the 
progress of American aviation. Section 233-1, 
General Electric Co., Schenectady 5, N. Y. 


GENERAL ELECTRIC 



PRODUCTION 



SHROUD PIERCING operation for J57 compressor. AFTERBURNER variable nozzle assembly for JS7. 


Solar Diversifies to Strengthen Future 


By Irving Slone 

San Diego— I he management of Solar 
Aircraft Co. is seeking to strengthen 
the company's future position in the 
aviation field by increased activity in 
research and development, proprietary 
articles and subcontracting. 

Largest proportion of Solar's current 
backlog is represented by engine com- 
ponents which are being fabricated for 


every major jet engine builder. 

Other segments of the company’s 
business include: 

• All-metal brazed honeycomb struc- 
tures. Applications of this fabricated 
material include possible uses in ballistic 
missiles to help solve the re-entry 
problem. 

• Microjet control. This is a novel 
pneumatic unit for regulating engines. 

• Auxiliary power units. Solar makes 


the Jupiter and Mars gas turbine auxil- 
iaries, both company proprietary articles. 
Brazed Honeycombs 

Big portion of Solar’s work with all- 
metal honeycomb sandwich presently 
is directed toward solving production 
problems with this relatively new ma- 
terial. It is developing new braze 
alloys, new methods and tcclmic|iics 
for sandwich structure assembly. The 
company also is experimenting with 
sandwich construction using very* thin 
sheets of stainless, titanium and super 

To prepare for anticipated require- 
ments, Solar has established a new all- 
metal honeycomb sandwich manufac- 
turing department complete with all 
necessary equipment for volume produc- 

It is now producing a number of all- 
nietal sandwich parts for an advanced 
jet engine. It also has made prototype 
all-metal honeycomb sandwich missile 
fins, engine shrouds and other com- 
ponents. 

Solar research engineers are investi- 
gating the potential application of all- 
metal brazed honeycomb structure in 
connection with the solution of the 
re-entry temperature problem associated 
with future ballistic missiles. 

The company has made modified 



EXPERIMENTAL titanium alloy variable nozzle shroud was fabricated for Allison J7I. 
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forms of stainless steel honeycomb struc- 
ture for evaluation of transpiration cool- 
ing characteristics. 

Solar also secs the possibility of using 
all-metal honeycomb as a supporting 
structure for refractory materials for 
insulation against extreme heat m high 
speed missile and aircraft flight. 

Missile Fabrication 

In the missile field, one of Solar’s 
most recent projects was the develop- 
mental fabrication of a huge stainless- 
steel shell for a high-priority missile 
program. Shell was made from .018 
to .025 material and was assembled in 
sections by roll welding. More than 
1.000 ft. of roll welding was involved. 
Testing revealed no weld failures or 

In its Dcs Moines, Iowa, plant Solar 
is fabricating the shell for the Hughes 
Falcon air-to-air missile. The* shell is 
comprised of magnesium skin and rings. 
Solar has been engaged on the Falcon 
project for more than a year. 

The company also is engaged in 
fabricating propulsion unit components 
for Aerojet-General, Lockheed, and 
North American Aviation's Rockctdync 
Division, in support of Douglas, Lock- 
heed. North American and Convair 
missile projects. 

Microjet Control 

One of Solar's most promising pro- 
prietary articles is its Microjet control, 
a novel pneumatic device for regulating 
various engine functions. U. S. and 
British engine manufacturers are show- 
ing keen interest in the device and it 
is currently being evaluated for a 
number of engine applications. 

• Pratt & Whitney is currently test- 
ing the Microjet as a variable nozzle 
control on an advanced version of the 
J57 turbojet. 

• Wright Aeronautical is adapting the 
Microjet for ignition and fuel control 
on the XRJ-47 ramjet engine. 

• General Electric is studying the 
Microjet as a control on a nuclear 
propulsion engine. 

• Bristol Aeroplane Co. Ltd.’s Engine 
Division has procured a complete Micro- 
jet afterburner control system for use 
on an advanced version of the Olvmpus. 

• Rolls-Royce also is testing the Micro- 
jet control for afterburner applications 
on its engines. 

Feature of the control is its ability 
to operate without cooling under ex- 
treme environmental temperatures en- 
countered in high speed flight. Tlic 
Microjet unit is being offered by Solar 
in stainless steel makeup to meet these 
operational conditions. It has been 
successfully operated at temperatures 
in excess of 1.000F in Solar's labora- 

Thc Microjet control, in a typical 


AFTERBURNER COMPONENT, a brazed 
honeycomb sandwich, is designed for 1, ’OOF. 


JET ENGINE CASING, an all-metal honey- 
comb sandwich, uses Type 321 stainless steel. 


application, uses a small amount of 
compressor bleed air to establish a 
reference pressure and compares this 
pressure to some pressure level in the 
engine. On the basis of this compari- 
son. it transmits a proportional signal 
which is used to operate an actuator, 
throttle or valve. 

Jupiter and Mars 

In the gas turbine field Solar manu- 
factures two basic auxiliary power units— 
the Jupiter and the Mars— both com- 
pany proprietary articles. 

With the Jupiter, Solar is moving 
from the development to the produc- 
tion stage with a gas turbine compressor 
version turning out 250 air lip. for 
starting large jet engines. Negotiations 
are underway with the Air Force for 
production quantities of the Jupiter 
for starting the B-66’s turbojets. 

Solar has delivered more than 350 
of the 50-hp. Mars airborne auxiliary 
electrical power units for use in the 
Douglas C-124C. Lockheed C-121C. 
Boeing KC-97. and the Convair C-131B 
flying electronic test bed. 


Engine components Solar is building 
for the industry represent the largest 
proportion of the company's backlog. 
Parts arc being fabricated for every major 
jet engine builder. 

On the J79. Solar has been working 
with General Electric through the de- 
velopment stage of the engine on sheet 
metal components, and will continue 
as a major subcontractor to G.E. as 
the engine enters the full production 
phase. Solar also is building com- 
ponents for advanced G.E. turbojets. 

For the Pratt & Whitney J 57 Solar 
is fabricating the front and rear com- 
pressor cases, compressor vanes and 
shrouds, diffuser, combustion chamber 
housing, and afterburner. 

Major sheet metal components arc 
also being built for the J75 for both 
Pratt &• Whitney and Ford. 

At the company's Dcs Moines plant 
components arc being built for advanced 
Pratt & Whitney jets. 

On an advanced Wright Aeronautical 
ramjet engine. Solar is building the 
exhaust duct and valve assembly and 
the diffuser. Also fabricated for Wright 
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Kollsman has designed, developed and produced 
the following navigation and control systems and 
components: 


FOR NAVIGATION OR GUIDANCE 

Photoelectric Sextants for remote semi- 
automatic celestial navigation. 

T t'l Automatic Astrocompasses for precise 

L — " automatic celestial directional reference and 

navigation. 


proven components 
11010 in production 


Navigation and Control 

for Missiles and Aircraft 


hitch your missile to a star 


SPECIAL TEST EQUIPMENT 

Photoelectric Tracking Systems For many years optical and electromechanical tor flight 

Kollsman has specialized in high precision tracking leit observations, 

systems. 


Periscopic Sextants for manual celestial observations. 

r n xssiv^J Computing Systems to provide precise 
* — " data for automatic navigation and guidance. 

Operated by optical, electromechanical, and pressure 


Sensing components. 



kollsman 


Please write us concerning your 
specific requirements in the field of missile 
or aircraft control and guidance. 

Technical bulletins are available 
on most of the devices mentioned. 


INSTRUMENT CORPORATION 
*- 
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Wooden Blades and Iron Tools 

Sitka spruce spurs for helicopter rotor blades arc shaped two at a time at Kaman Air- 
craft Corp. Sufiicld, Conn., shop. The spars are composed of 2-in. laminated Sitka 
spruce, with four laminations of rock ample at the front. The completed blade, composed 
of the spar, trailing edge, spruce ribs and outer skin of h -in. plywood, is covered with linen 
fabric. The leading edge is capped with stainless steel, bonded to the wood spar. Photo 
above shows two spars being shaped bv four Stanley Electric Co. routers, one on each 
side of each spar. A master spar (center) guides a ball-following device which makes the 
routers cut to exact contours. 


is a major portion of the sheet metal 
components for the J65. 

f or the Allison J71, Solar is building 
components such as the aft frame and 
the afterburner. Parts also arc being 
fabricated for the Allison T56 turbo- 
prop. Work on the Allison engines is 
being done at Solar's Dcs Moines plant, 
where prototype manufacturing also is 
being done for advanced Allison engines. 

In the airframe subcontracting field. 
Solar is concentrating on stainless-steel 
structures. At present, major airframe 
production is on stainless nacelles for 
Lockheed's P2V Neptune and the 1 649 
Super Constellation. Also being built 
for the 1649 are stainless steel main 
landing gear doors, panels and access 
doors, nacelle fairings and aft structures. 

Solar has shipped more than 1,000 
nacelles for the P2V. with production 
running as high as 44 per month. 

First deliveries of nacelles for the 
1649 were made recently. 


‘Need-lo-Know’ 
Airport Crash Alert 

A crash alarm system which, in five 
seconds, alerts all necessary depart- 
ments but keeps the emergency secret 
from the public, is in operation at San 
Francisco International Airport. 

The system is put into operation by 
the tower operator who presses a but- 
ton on a special microphone. This 
causes alarm bells to ring in the fire 
house and other appropriate places. 
Simultaneously, the fire house doors 
are automatically raised. 

When five seconds arc up. the tower 
operator announces over a closed cir- 
cuit public address system, only to 
those persons concerned, the nature 
of the emergency and its exact loca- 

Efficiency of the system is indicated 
by a recent minor emergency. Most of 
the airport's emergency equipment ar- 
rived at the airplane involved in two 
minutes or less, although some of the 
vehicles had to travel over a mile to 


Production Training 

On-the-job training for 73.927 produc- 
tion personnel cost Boeing Airplane Co. 
more than S3 million last year. More 
than 70 courses were provided involving 
1.336.42S man-hours; in addition 352.- 
600 man hours were taken by employes 
in voluntary off-hour periods at voca- 
tional schools in Seattle and Wichita. 
Supervisory personnel received 158,000 
man-hours of management schooling. 


Stores Ejection System 
For Supersonic Jets 

Los Angeles— Pastushin Aviation 
Corp. has received an Air Force con- 
tract for research and development of 
a two-gun. 30-in. ejector rack designed 
primarily for ejection of 450-gal. fuel 
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tanks or 4, 000-lb. bombs. Current Pas- 
tushin production ejector is 14-in., uses 

Tlic new model’s two guns will make 
possible compensation for shifting 
centers of gravity in external stores, as 
well as being more efficient at super- 
sonic speeds, and in critical flight atti- 
tudes. An electric arming circuit for 
bombs is provided. 

A special 25-ft. tower will be added 
to Pastushin research facilities from 
which simulated stores will be ejected 
and air loads studied simultancouslv. 

Qantas Gets New 
Flight Simulators 

A new English flight training ma- 
chine. called the Redifon Plight Semi- 
simulator. is being acquired by the 
Australian airline. Qantas Empire Air- 
ways, Ltd., to train Super Constellation 
flight crews. 

The device, similar to U.S.-made 
simulators, will duplicate everything 
from tire squeal on touch down control 
stick loads, to any type of emergency, 
including engine (or engines) out. 
fire, electrical, hydraulic or fuel system 
failures. 

The semi-simulator will be installed 
at Mascot International Airport, 
Sidney, early next year. 

Boeing KC-135 Preflight 

Preflight areas at Renton (Wash.) 
Municipal Airport will be extensively 
modified to accommodate the first Boe- 
ing KC-1 5s Stratotankcr jet transport 
in August. Construction will include 
blast fences, fuel storage and small 
buildings for shops, crews and offices. 



Fast Painter 


1 lot-paint, airless spray unit allows Glenn L. 
Martin painters to coat a B-57 twin-jet 
bomber onc-third faster than with a con- 
ventional air-spray gun. Unit beats paint to 
165F, sprays it under 600-psi. pressure and 
atomizes the paint at the spray nozzle to 
insure a smooth, liigh-gloss finish, according 
to Martin. Only two hot-paint coats are 
needed instead of three conventional coats. 
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On course — Unceasingly, Northrop directs its progress toward development 
and production of the most effective weapons for national defense. Notable achieve- 
ments by Northrop include Scorpion F-89 interceptors; unmanned, far-ranging 
Snark SM-62 A-bomb carriers; and Radioplane Company’s pilotless drones and 
missiles. New horizons in a multitude of fields are continuously scanned by Northrop 
engineers and scientists, years in advance of charted goals. Working in close coordi- 
nation is the well-balanced Northrop production force, thus insuring efficient, eco- 
nomical output. Already, the course is set by Northrop for new weapons of tomorrow, 
their successful production and prompt delivery assured by this coordinated effort. 
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Pioneers in All Weather and Pilotless Flight 








It Lays 

Railroad Tracks 
in the Sky! 

Here for the first lime ore the releasable facts 
concerning ATRAN-the amazing all-weather navigator 
which unerringly pilots planes and missiles to far-off landmarks 
os though geared to railroad tracks built in the sky ! 


This is not a story of a pre-set “robot.” Nor does it 
concern the type of device— commonly misnamed a 
“mechanical brain”— which does the bidding of dials set by 
human hands prior to being sent on its mission. 

For ATRAN has proved it literally can do everything a contact 
pilot can do, including thinking and reasoning— 
and then some. 

It can follow an exact course to a distant ground location 
THROUGH ANY TYPE OF WEATHER— day or night— mile after 
mile— time after lime— with the accuracy of a locomotive 
racing over steel rails firmly set in a roadbed in the sky. 

In short, ATRAN possesses the eyes, brains and muscle 
of the first truly “thinking” guidance for a missile 
or aircraft in this era of fantastic scientific progress. 
Conceived, engineered and proved— it is a 
pioneer development of Goodyear Aircraft Corporation. 

At present ATRAN is “under wraps”— a contribution to our 
national security. 

Sometime in the future it will “bore holes through the sky” 
as it opens up new and safer airlanes for long-distance 
commercial aircraft— flying schedules over the most 
isolated areas— with complete all-weather navigational 
accuracy to destination. 

ATRAN is a major advancement by Goodyear Aircraft 
to meet the needs of an uneasy Present— a significant 
advancement with a brilliant peacetime Future! 

Thei/re Doing Dig Things at 

GOOD-YEAR 

AIRCRAFT 

Plants in Akron, Ohio, and Litchfield Park, Arizona 
Rewarding Careers jor Engineers 
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SSB Transceiver: More Power, Channels 


By Philip J. Klass 

A new single sideband high fre- 
quency transceiver, the AN/ARC-5S, 
is expected to provide a 40-fold (16db.) 
increase in effective power as compared 
with the double sideband (DSB) sets 
now used for long-distance military and 

ARC-5S's increase in effective power, 
however, will not require any major in- 
crease in equipment size, weight or 
power consumption. 

Other major advantages of the single 
sideband technique are: 

• Twice as many channels can be util- 
ized on the high frequency band (2 to 
50 me.) by the switch from double side- 
band or amplitude modulation as DSB 
also is known. 

• Improved intelligibility is achieved 
under adverse propagation conditions. 

The ARC-58, together with SSB 
ground equipment, is being developed 
by Collins Radio Co., under the spon- 
sorship of the Rome and Wright Air 
Development Centers. Delivery and 
evaluation arc scheduled for next year. 
The ARC-5S. with only minor modifi- 
cations, is a likely candidate for airline 

ARC-58 Highlights 

Basie characteristics of the new air- 
borne HF transceiver will be: 

• Bi-mode operation. The ARC-58 will 
be able to communicate with both new 
SSB and present AM transmitter-re- 
ceivers, an important characteristic dur- 
ing the transition period from AM to 
SSB. When operating with other SSB 
equipments, the ARC-58 will operate 
as a suppresscd-carricr type of single 
sideband system. (For explanation of 
terminology, see Aviation Week, April 
50, p. 65.) When operated with pres- 
ent AM equipments, the ARC-5S will 


transmit a single sideband plus carrier. 

• 1,000 watt output. The ARC-5S will 
put out 1 fcw. (peak envelope power), 
giving it approximately 40 times more 
effective power than 100 watt AM 
transmitters now used by the military 
and airlines. However, the ARC-5S will 
consume only 1,400 watts and this only 
while the operator is speaking. Thus, 
average power consumption, a major 
factor in determining the rating of air- 
craft generator capacity, is somewhat 
less. By contrast, i00-w. AM transmit- 
ters require 750 to 1.000 w. average 
power whenever the transmitter is 
turned on. When used with conven- 
tional AM equipment. ARC-5S will 
generate a single side band plus carrier, 
rated 250 w. or approximately 21 times 
the power of present airborne HF equip- 
ments. Thus the ARC-58 should pro- 
vide much improved HF communica- 
tions when operated in cither mode. 

• Fully automatic tuning. Pilot will be 
able to select any one of 28,000 chan- 
nels. spaced 1 kc. apart in the 2 to 50 
me. band, using a simple cockpit con- 
trol similar to that used for VIlF com- 
munications and in recent HF sets. 
This will automatically tunc the ARC- 
58 transmitter and receiver functions, 
including the antenna coupler which 
matches transmitter to antenna to ob- 
tain maximum power transfer. 

• Selective calling, teletyping. The 
ARC-58 will provide for both air- 
ground FSK (frequency shift keying) 
teletypewriter and selective calling serv- 
ice. The latter operates like the selec- 
tive calling system now used by the air- 
lines, except that it will employ a se- 
quential tone system with a consider- 
ably greater number of codes. 

The ARC-58 is expected to weigh 
slightly under 200 lb., including an- 
tenna coupler, power supply, selective 
calling adaptor and a special 15 lb. 


cooling unit required when equipment 
is located in non-pressurized areas. This 
is roughly the same weight as the Air 
Force's present ARC-21 transceiver, 
rated for 100 watts AM. 

For airline use, the ARC-58 could be 
stripped down to 150-160 pounds. This 
compares with about 100 pounds for 
the Collins 618S transceiver, rated for 
100 watts AM and offering only 144 
selectable channels in the HF band. 

The ARC-58 receiver-exciter will be 
packaged in a 1 ATR size case, with the 
transmitter driver and power supply 
mounted in another 1 ATR size case. 
The set will be approximately 50 per- 
cent transistorized, according to E. W. 
Pappcnfus, assistant director of research 
and development at Collins. The 
ARC-58 will employ modular plug-in 
construction throughout. 

SSB Pioneer 

Arthur Collins, president of Collins 
Radio, has long been a strong pro- 
ponent of SSB, which explains why his 
company is a pioneer in the field. For 
several years, Collins has been develop- 
ing key components and techniques to 
make SSB feasible for ground-air com- 
munications. Two developments arc: 

• Mechanical filters. In an SSB trans- 
mitter, the unwanted sideband must be 
suppressed by more than 60 db. (1,000,- 
000), while the carrier must he attenu- 
ated by 10 to 20 db. (10 to 100). Hie 
SSB receiver must exhibit extreme selec- 
tivity with high rejection of adjacent 
channel signals, if the narrow band- 
width advantages of SSB arc to be fully 
realized. The mechanical filter, con- 
sisting of a scries of resonant disks 
driven by a magnctostrictivc transducer 
provides nearly ideal rectangular at- 
tenuation characteristics for both appli- 
cations. 

• Stable frequency reference. In a sup- 
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. . , but very costly 


Replacing a blown fuse with one of the wrong rating 
is common . . . often the natural thing to do when the correctly 
rated fuse is not at hand. 

This mistake, whether it is in error or an expedient means of 
putting the protected equipment back in service, is costly. 

It accounts for poor product reputations and costly service 
expense to manufacturers. 

There is no margin for error when your equipment incorporates 
Heinemann Circuit Breakers. The correct rating is built 
right into your product. Once fault conditions have been corrected, 
service is restored instantly and easily with just a flick of the 
circuit breaker handle. No replacement necessary. 

And, since Heinemann Circuit Breakers serve as a power 
switch, too, overall costs of a circuit breaker and comparable fuse 
installation are quite close. 

Send for your copy of the Circuit Breaker Engineering Guide, 
just ask for Bulletin 201. 




HEINEMANN 


ELECTRIC COMPANY 

158 Plum Street, Trenton 2, N. J. 





SUPPRESSED SUPPRESSED 

CARRIER CARRIER 



"FILTER"-TYPE SSB GENERATOR diagram, showing how filter removes one sideband. 


pressed carrier type of SSB system, the 
receiver itself must generate its own 
carrier for demodulating the incoming 
signal. If this receiver generated fre- 
quency differs by only a few parts in a 
million from the transmitter frequency, 
this in combination with the Doppler 
Effect due to airplane velocity can make 
the transmission unintelligible. W hile 
such frequency stability requirements 
arc not too difficult to meet in ground- 
based equipment, they pose a problem 
in airborne equipment. Collins has de- 
veloped an airborne frequency reference 
which reportedly has a stability of one 
partin 10 to 100 million over a 24-hour 
period. A sophisticated servo system 
maintains the temperature of the crys- 
tal oven to within 0.01 degree, accord- 
ing to Pappenfus. The unit employs 
a contour-cut crystal, mounted inside 
a vacuum bottle to further isolate it 
from ambient temperature effects. 

Low Distortion 

Distortion, created by the generation 
of spurious harmonics, is far more seri- 
ous in single sideband than in AM. It 
can effectively increase the bandwidth 
of SSB, causing a signal in one channel 
to “splatter” into adjacent channels, 
creating interference. 

In SSB, the desired audio intelli- 
gence (modulation) is introduced into 
a balanced modulator along with a low 
frequency RF carrier. The balanced 
modulator generates the two sidebands 
and simultaneously suppresses the car- 
rier. The next step is to eliminate the 
unwanted sideband, which Collins does 
by means of its mechanical filter. The 
filter also limits the bandwidth of the 
desired sideband to approximately 3,100 
cycles, which is sufficient to insure ade- 
quate voice intelligibility. The mechani- 
cal filter attenuates the unwanted side- 
band by at least 60 db., and the resi- 
dual carrier by 12-18 db., Collins says. 
Dual Functions 

The remaining single sideband signal, 
after being lietrodyncd twice to obtain 
the desired transmitting frequency, 
must be boosted by a factor of 1.000 in 
the RF amplifier. To accomplish this, 
without introducing undesirable distor- 
tion and increasing bandwidth, Collins 
cmnloys RF feedback in the power am- 
plifier. Automatic load control also is 


employed to insure that modulation 
peaks do not overload the amplifier. 

To hold down size and weight, 
ARC-58 is designed as a transceiver 
rather than as a separate transmitter 
and receiver. This means that many 
circuits have dual roles in transmitting 

While this does not permit simul- 
taneous transmission and reception, the 

lion almost as lie would by telephone. 
The ARC-58 remains connected in its 
receiver mode of operation until the 
pilot begins to speak, which automati- 
cally switches it over to function as a 
transmitter. (To prevent cockpit noises 
from actuating the transmit mode, the 
pilot s microphone button must be de- 
pressed before automatic switchover will 
take place.) 

The ARC-58 will have a selector 
switch to enable the pilot to transmit 
and receive on either the upper or lower 
sidebands, transmit a single sideband 
plus carrier and receive conventional 
double sideband AM. 

Flush Antennas 

Collins designed the ARC- 58 an- 
tenna coupler for compatibility with 
tail cap antennas used on high-speed 
aircraft. A small variable inductor, 
which instantly and automatically tunes 
when the pilot selects a new frequency, 
is designed to be located in the tail 
assembly. 'Die more complex tuning 
control, which "examines” the phase 
and ratio of line voltage and current 
and then causes servo systems to adjust 
a vernier inductor, capacitor and auto- 
transformcr to achieve proper antenna 
matching, can be located inside the 
fuselage where it is more accessible for 
maintenance. 

The tail-mounted inductor achieves 
an approximate match as soon as the 
set is tuned to a new frequency and 
need not await initial transmission of 
RF energy which is necessary for op- 
erating the vernier matching control 

IATA Compatibility 

Although ARC-58 was developed as 
a prototype for USAF and possible 
Navy use, it comes close to meeting the 
operational requirements set forth by 
the International Air Transport Asso- 


advanced 

technique 


fighter situation 
display by AVION 



Fighter Situation Display 
(FSD) is an automatic, 
continuous indication on 
a map of the aircraft 
position during flight. 
Developed by Avion for 
the. Air Force. FSD 
eliminates manual com- 
putation and facilitates 


and Optics can better 


Investigate the career op- 
portunities in our expand- 
ing organization. 


Av ion Division 


AVIATION 


7, 1956 






Ready-Reference Panel 
for Aircraft Designers 



Cutler-Hammer Hermetically Sealed Relays 
set new standards in aircraft control 


Cutler-Hammer Hermetically Sealed 
Aircraft Relays are the result of years 
of intensive development and research 
by Cutler-Hammer engineers in close 
cooperation with leading aircraft build- 
ers. Designed for use in higher ambient 
temperatures and better able to with- 
stand shock and vibration, they meet 
both present and future needs for en- 
vironment-free dependability. They 
offer longer life and contribute directly 
to increased safety. 

Only permanent non-aging materials 
are used. All metal parts (except those 
carrying current or those in the mag- 
netic structure) are stainless steel. The 
stainless steel case is covered both out- 


side and inside with a special blue glass 
fused thereto at extremely high tem- 
peratures. This special glass is chip- 
proof and has great dielectric strength 
with maximum recovery should a flash- 

These new relays are standardized to 
be generally interchangeable with pres- 
ently-used unsealed relays. The line is 
being extended continuously as to 
types and capacities. Be sure you have 
latest data and are listed to receive all 
new information as released. Write or 

CUTLER-HAMMER, Inc., 

1471 St. Paul Avenue 
Milwaukee 1, Wisconsin. 


Cutler-Hammer Leadership in Aircraft Control 


Cutler-Han 


has long held the 
:raft industry beca 
s been part of the . 


been an opportunist supplier. It has 
pioneered the designs others have fol- 
lowed. It has sought to serve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 


t industry's leader 


1920 Cutler-Hammer designed and 
manufactured the first line of switches 
ever. created specifically for use in air- 



craft. 


Cutler-Hammer designei 
actured the first d-c power 
reated specifically for use 


1 943 Cutler-Hammer designee 
manufactured the first a-c power 
ever created specifically for use 




1949 Cutler-Hammer started devel-, 
opment of the first environment-free, 
power relays for use in aircraft. 


1 953 Cutler-Hammer submitted sam- 

S les and certified test reports on the 
rst hermetically sealed power relav to 
WADC and Bu. Aer. Cutler-Hammer 
configuration was adopted as industry 
standard by ASG. 


1955 Cutler-Hammer 
manufactured the first o 
ing Lever Lock aircraft 


designed 
ne hole m( 


id 



eiation at its recent SSB meeting in 
Montreal. 

With conservatism, I A 1 A asked for 
a supprcssed-cam'er type of SSB which 
could also be operated so that it trans- 
mitted a burst of carrier during brief 
pauses in the speaker's conversation. 
Such intermittent or "controlled car- 
rier” SSB might be employed until such 
time as the airborne frequency reference 
had proved its dependability. Although 
the ARC-58 does not now include con- 
trolled carrier type operation, this fea- 
ture could be provided if required in 
an airline version, Pappcnfus told Avia- 
tion Week. 

IATA Selection 

IATA concluded that it would be 
wise to use a specific one of the two 
sidebands in order to reduce co-channel 
interference. IATA reasoned that if 
everyone used the same sideband (cither 
upper or lower), speech from adjacent 
channels would always be inverted, 
hence would have a less destructive ef- 
fect on the intelligibility of the wanted 
signal. Another reason is that radio 
energy would be more evenly distrib- 
uted throughout the spectrum. 

Knowing of no scientific reason for 
favoring one sideband over the other, 
IATA arbitrarily selected the upper. 

Air Force tests on the Collins SSB 
system may indicate cither that such 
standardization within the military is 
also desirable for voice communications 
or that it is unnecessary. 

Radio Corporation of America, which 
developed the ARC-21 high frequency 
transceiver, is developing techniques 
which will permit its modification for 
SSB operation. The RCA-financed pro- 
gram has increased the normal 100 w 
AM output of the ARC-21 to 200 w. 
peak envelope power when operated 
SSB. 

The firm hopes to increase this to 
550-400 w. For operation with other 
AM equipments, the set will transmit 
a single sideband plus carrier. 

ARC-21 Modification 

Initial point-to-point testing of an 
SSB version of the ARC-21 has been 
completed and airborne tests by Wright 
Air Development Center are to get 
under way soon. 

If the USAF decides to modify its 
\RC-21s for SSB. the sets will be re- 
turned to RCA for factors- modifica- 
tion. The SSB ARC-2 Is will be com- 
pletely interchangeable with the present 
AM sets insofar as interconnecting 
cables and hardware so that no modifi- 
cation of using aircraft will be neces- 
sary, RCA says. 

For the airline market. Collins ap- 
pears to have the jump over competi- 
tors. In reply to an Aviation Week 
query, a >pokesman for Bendix Radio 
says: "We are not active in the SSB 


field at the present time and do not 
have any plans to development equip- 
ment in the foreseeable future.” 

Wilcox Electric Co. says the firm is 
experimenting with SSB. Wilcox may 
have ground-based SSB equipment 
available within a year. Hoffman Elec- 
tronics Corp., although not an airline 
avionics supplier, has been active in the 
single sideband field for some time. 
Hoffman markets an SSB converter for 
ground-based AM equipments. 

Stanford Research Institute is in- 
vestigating basic single sideband tech- 
niques including the phasing method 
of generating SSB signals under mili- 
tary sponsorship. 


With IlF radio spectrum congestion 
getting worse because of expanding 
civil-military aviation needs there can 
he little doubt that single sideband is 
coming rapidly. The Federal Coin- 

adopted a policy of requiring SSB for 
all future fixed radiotelephone services 
operated below 25 me. 

FCC might extend this philosophy 
to air-ground communications if the 
military-airlines do not voluntarily beat 
it to the punch. 

( This is the second and concluding article 
n single sideband techniques and equip- 
■cut. The first article was published Apr. 
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VTOL Landing System 


When landing or taking off. the pilot 
sights over his left shoulder, taking in 

of the seat. Four colored lights are in- 
stalled on the left wing pod. which 
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HE SHALL HAVE 



Vertol performance, versatility, reliability have made 
these helicopters the Navy’s choice— again and again 
for the toughest jobs. 


Engineers: join our creative Engin 

(2olpota.tion. 


MOBILITY 

WHEREVER HE GOES 

He serves in the most modern of naval forces. Radat 
warned, missile and jet fighter defended, and 
armed with jet bombers, his task force is bound 
together by helicopters— Vertol helicopters. 

From carrier to cruiser, from submarine deck to the 
coast beyond the horizon, HUP helicopters link 
together the segments of the fleet. 

They shuttle key Navy personnel between the ships; 
they rush the sick and wounded sailors to the nearest 
hospital ashore or afloat; and aboard the carriers, the 
reliable HUP’s stand by to rescue pilots from the sea. 
-These— and many other missions are the everyday duties 
for Vertol helicopters. Their Vertol-pioneered tandem 
rotor design particularly suits them for naval service. 


NEW AVIATION PRODUCTS 




Chamber Tests Skin Heat 

Altitude simulation chamber is de- 
signed to test the results of extremely 
high heats developed by skin friction 
at ultra-sonic velocities. Unit has a 
64-cu.-ft. test space with completely 
automatic operation, air circulation, 
mercury manometer calibrated in thou- 
sands of feet and a safety thermostat 
to protect heaters against accidental 

American Research Corp., 11 Brook 
St., Bristol, Conn. 


rotation, in increments to one-degree, 
is supplied. Torque values to 1 5 lb.-in. 
or more are available in a unit measuring 
1 13-in. diameter and 1 2-in. long. Units 
meet MIL-S-KMOA. 

Pacific Solenoids, Inc.. 20S Standard 
St., El Scgundo, Calif. 

Ballistic Film Analyzer 

New scries of ballistic film analyzers 
and recorders for checking film records 
made by high-speed motion picture 


photography, theodolite data and other 
types of film records, combines optical 
and measuring systems and can handle 

double frame and 70 mm. 

Various measurement and output sys- 
tems arc available giving analog or 
digital output from either a stock flying 
spot control or a spheroid erosswirc 
control. The stick controls the X, Y 
and angular position of a moving refer- 
ence on the screen and provides the 
operator with a measuring system in 


Snap-Action Torque Solenoid 

Snap-action torque solenoid for air- 
craft missile and communications equip- 
ment use, eliminates axial shaft move- 
ment. Units are coupled directly to the 
load without use of splines or complex 
linkages. 

Any degree of travel, from 5 to 
60-deg. clockwise or counter-clockwise 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G. E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 
LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
] prompt answer is assured. 
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GENERAL ELECTRIC 


Indicator Shows — 5 to -flOG 


Three-pointer accelerometer indicator 
has a range of — 5 to +10G and shows 
vertical accelerations when the plane 
of the mounting lugs is vertical. The 
indicator weights 0.9 lb. and is built 
to MIL.-A-5885A and to withstand the 

is 2 ‘-in. diameter bv 5J-in. long to 
meet MS28025. 

Burton Manufacturing Co., Colorado 
\vc. at 26th St., Santa Monica, Calif. 
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Another Warren Wire First... 


(MIL-W-7139-A) 
AND FOR 


HARNESS SECTION WITHOUT WWSOO 
. . . ONLY A FEW WIRES CAN BE IDENTIFIED 


HARNESS SECTION WITH WWSOO 
. . . AU WIRES ARE EASILY IDENTIFIED 



Ki i:i. 


Unique Identification System Saves 

Warren Wire is first to introduce this time-saving, money- 
saving cable identification system to the aircraft and 
guided missile industry. Now with WW500 (MIL-W- 
7139-A) Tellon-coated low tension cable, the harness 
can be broken into at any point and every conductor 
immediately identified by stamped numbers or color 
coding. Never again need electricians put in tedious, 
costly hours ringing out cable systems or checking 
identification tags in inaccessible places. 


Time, Saves Weight, Saves Money! 


STAMPING — When white Teflon-coated WWSOO (Mil-W- 
ard marking equipment. (White WWSOO always available 





IN ADDITION TO WWSOO Jf' arrcn Wire contributes to aircraft safety and efficiency with: • Harness Wrap- 
ping Tape of 10 Mil Teflon-Coated Glass Fabric with adhesive backing • Teflon-Coated Glass Lacing Cord 
e Teflon Magnet Wire 



TEFLON CABLE 
IMMEDIATE IDENTIFICATION! 



Advantages 

• Eliminates tagging 

• Saves weight 

• Eliminates guessing 

• Eliminates ringing out 




• Cuts assembly costs 

• Can be used anywhere 


Characteri sties 

• World’s most heat-and-cold resistant cable. 
Operates efficiently in temperatures 

far above +400°F to well below — 85°F, 

• Impervious to all fuels, chemicals, solvents 

• Silver-plated copper conductor 







G-E Servo-temperature Indication Systems 
Chosen by Convair for Navy Turbo-prop R3Y 


GENERAL 
ELECTRIC 
INSTRUMENTS 
FOR AVIATION 

ELECTRICAL QUANTI- 

POSITION 

NAVIGATION 

TEMPERATURE 

COMPONENTS 

|| TRANSFORMERS FOR 
AIRCRAFT 


New General Electric Systems Have Expanded-scale Dual Repeater Indicators; 
Give High-accuracy Temperature Readings for Both Pilot and Flight Engineer 


FIRST OF ITS KIND on any operational aircraft, 

tion on the R3Y includes eight amplifiers, one 
for each turbo-jet, eight two-inch master in- 
dicators for the flight engineer, and four three- 
inch dual repeater indicators on the pilot’s in- 

peratures simultaneously to both pilot and 
flight engineer. 

EASY TO READ expanded scale used on G-E 

engine temperatures quickly. This avoids the 
difficulties encountered in reading two-scale or 
sub-dial type indicators. G-E dual pointer in- 

ment panel: give two readings on the same 
instrument. High accuracy of G-E servo-tem- 
perature indication systems helps assure opti- 
mum engine performance, lengthens engine life. 
AVAILABLE IN MANY OTHER TYPES, General 
Electric servo-temperature indication systems 
can provide signals for control initiation pro- 
portional to temperature, time over tempera- 
ture indication, or for dual repeater indicators. 



EXPANDED SCALES used with G-E systems allow 


G-E repeater indicators are readily adaptable to 
the requirements of X-model aircraft where 
simultaneous readings on both pilot's panel and 
photo panel are desired. 

FOR FURTHER INFORMATION on G-E servo- 

aircraft instrument, contact your nearest G-E 
Apparatus Sales Office or write Section 586-3, 
General Electric Co., Schenectady 5, N. Y. 


Progress Is Our Most Important Product 

GENERAL ELECTRIC 


•fti 



the medium accuracy range (one part 
in 1.500). The spheroid control allows 
for positioning of two precise cross- 
wires, giving an output accuracy of one 
part in 5,000 with a resolution of one 
part in 10,000. Automatic outputs are 
available to remote typewriters, card 
punching or paper tape punching ma- 
chines and/or automatic plotting boards, 
Bcnson-Lchner Corp., 11950 \Y. 
Olympic Boulevard, Los Angeles 6-1, 
Calif. 



Instrument Mount Clamps 


Designed for quick and easy installa- 
tion and removal of instruments from 
the front of a panel, non-magnetic 
AVapprovcd clamps are available in 

will fit behind one-sixteenth and nuc- 
quartcr-mch panels without adjustment: 
a cam action on the master screw tight- 
ens the clamp around the instrument. 
Special sizes and configurations are also 

Marinan Products Co., Inc., sub- 
sidiary of Acroquip Corp., Jackson, 
Mich. 

ALSO ON THE MARKET 


Model 143 scintillation counter has a 
built-in loudspeaker alarm which starts 
giving out a tone when a preset gamma 
radiation level is reached and increases 
in pitch proportionally when this level 
is exceeded. Unit has provisions for 
headphones for use while flying or 
using in a noisy place, also a built-in 


MAINTAINS ±2% ACCURACY DESPITE 
EXTREME SHOCK AND VIBRATION 

Capable of measuring from 0 to 4 G's in one 
degree of freedom with better than ±2% 
ccuracy — Norden-Ketay’s Nnear accelerometer is 

shock and vibration. Designed primarily for use 
in such military applications as fire control, 
navigation and guidance systems, it provides: 
exceuint vibration compensation —maintains accuracy 
under vibrations from 0 to 500 CPS. 
high shock resistance — performs dependably even 
after 30 G’s shock. 
compact design — occupies only 9 cubic inches (254" 
diameter, 256" length). 
lightweight construction — complete unit weighs less 
than 1 lb. 

We welcome the opportunity to adapt, modify 
and redesign our accelerometers to meet your 
particular application. For complete information 
write for data file #0o5-B. 

jNJorden-[<(etay (Corporation 

Instrument and Systems Division 





To Extend the 

Frontier of Your 
Acceleration Measurement 


RUGGED LINEAR ACCELEROMETER 
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really new 



ny skies of Colorado! 


A NEW Division of The Glenn L. Martin Company 
A NEW engineering project 
A NEW technical challenge 

A REALLY new way of life for engineers and scientists 
in the wonderland of Colorful Colorado 


DENVER, the capitol of Colorado, is the site of Martin’s new multi-million dollar 
plant where development work has begun in new fields of engineering. 

To enhance this project, Martin is offering the finest in laboratory and 
production facilities; salary levels commensurate with experience and ability: 
association with people of extremely high technical competence: 
opportunities of advancing oneself professionally , - , 


PLUS, a higher standard of living . . - and a way of life that i: 
stimulating, and completely enjoyable. 

The Glenn L. Martin Company’s NEW DENVER DIVISION 
of the Colorful Colorado Rockies will put 
of a career that has no limit, 

We invite you to inquire about positions 




POSITIONS: 

Rocket Propulsion 
Packaging 
Servo Design 
Sfabilily & Control 
Physicists 
Mathematicians 
Test Engineering 

Address inquiric 


Aeronautical Engineering 
Flutter i Vibrations 
Stress & Weight Analysis 
Inertial Studies 
Reliability Studies 
Performance 
Airframe-Missile Design 


: Em i 


Hewn. Enijiloiiincnt Director . 
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battery tester that individually tests 
each battery in a few seconds. Tubes are 
of the plug-in type.— Gardiner Electron- 
ics Co., 2545 East Indian School Road, 
Phoenix, Ariz. 

Miniature rotary switches for instru- 
ments, computers, RF switching, etc., 
arc available in both shorting and non- 
shorting types with from one to four 
poles per deck and two to thirty-two 
positions per deck. Up to six decks may 
be ganged. Tprquc is from 5 to 5 
inch-pounds for a single-deck switch. 
Item measures 1J in. square with a 
back-panel depth of 1 in. for the first 
deck, plus ' in. depth for each addi- 
tional deck.— Shallcross Manufacturing 
Co., Collingdale, Pa. 

Miniature motor-driven sampling switch 
has 20, 50, 40, or 45 contacts per pole, 
one to four or more poles. DC, 60 or 
400 cycle AC integral motor is optional. 
Convenient cables and plugs, one plug 
per pole. Each pole can be conveniently 
adjusted in phase while switch is oper- 
ating. Approximate size: 1 Ax 14x 65-in. 
—General Devices, Inc., P. O. Box 255, 
Princeton, N. J. 

Miniaturized syncro-snap speed control 
device, a protective unit for electronic 
equipment, business machines and com- 
puting devices, measures 1 !, in. in diam- 



eter. It features instantaneous snap 
action, is predictable, has an accuracy 
to 1 of 1%, and has a uniform opera- 
tion life of 1 million to 1.5 million 
operations or higher as required. Switch 
is also suitable for speed control of 
guided missiles and servo-mechanisms.— 
Torq Engineered Products, Inc., Inter- 
state St., Bedford, O. 

Series 55 tachometer takeoff heads, used 
with Metron indicators, measure high 
specds-5000 to 50,000 rpm. or low 
speeds— { to 100 rpm. No brushes, slip 
rings or other parts that need regular 
maintenance or replacement arc used. 
Double-pole, double throw (dpdt) 
switch together with a capacitor acts as 


a speed sensing element.— Metron In- 
strument Co., 452 Lincoln St., Denver 
5, Colo. 

Screen printing kit for duplication of 
printed circuits, nameplates, precision 
dials, etc., in prototype or quantity 
amounts (from one to more than ten 
thousand). Item contains resist ink, 
squeegee. Du Pont screen process film, 
chemicals and instruction brochures.- 
Albert Geduld, ,1 78-1 84 Central Avc., 
Hackensack, N. J. 

Flush pin gage with a 5 to 1 amplifica- 
tion is practical down to manufacturing 
tolerance of .001 in.; with larger toler- 
ances the step is much larger for easier 
reading. Advantages of amplifier are 
that it is easily seen and setting master, 
mounting bracket and protective hood 
are superfluous.— A. M. DcLeo & Associ- 
ates, Inc., 18220 W. 7 Mile Rd., De- 
troit 19, Mich. 

Klixon KX4 hermetically scaled sine 
snatch is a precision, snap-action limit 
switch designed for use in aircraft, 
guided missiles, industrial controls, etc. 
Actuating arm, which operates wave- 
type metal diaphragm, is locked to elim- 
inate rotating; switch is sealed in a 
controlled atmosphere and internally de- 
signed to provide maximum clearance 
between current carrying parts.— Spencer 



Builds a Better Cable Clamp— the 


AN3057B 

Inexpensive, Efficient, Versatile 


The new Bendix AN approved AN3057B cable clamp is 
now available. Engineered by Bendix to the highesl-quality 
standards, this cable clamp offers major design improvements. 
The clamping action is radial and completely eliminates 
wire strain and rinding by holding the wire bundle firmly in 
rubber. This clamp will accommodate a wide range of wire 
bundle sizes, but an even greater range can be bandied 
through the use of the Bendix AN3120A accessory tele- 
scoping sleeve. 

The new AN3057B cable clamp will also waterproof multi- 
conduclor rubber-covered cable on the rear of a connector, 
or where moisture-proof entrance through a bulkhead or into 
an equipment box is required. 

Complete detailed information is available on request. 
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WANTED! ENGINEERS TO HELP MAKE 


LONG RANGE MISSILE HISTORY 


North American’s Missile Projects Offer A New Engineering Adventure 


With complete weapons system re- 
sponsibility for the SM-64 Navaho 
I ntercontinental Guided Missile, North 

challenging programs yet offered. But 
every inch of progress is a tough scien- 
tific battle. New means are daily being 
found to solve the complex problems 


which the development of long range 
missiles presents in the fields of struc- 
tures, temperatures and aerodynamics. 
But most important of all, men must be 
found who thrive on this kind of chal- 
lenge . . . men who are really excited 
about this new missile science. Are you 
one of them? 


If you qualify in one of the fields we 
have listed below, chances are you can 
qualify for this unique expedition into 
the technology of the future. We would 
like to tell you about all the physical 
and professional advantages of a career 
in North American’s Missile Develop- 
ment Engineering. 


Instrumentation Design, Development & Application Standards, Drawings Checking, Specifications Writing 
Structures, Stress, Flutter and Aeroelasticity Component and System Reliability Engineering Thermodynamics 
Missile Airframe Design Hydraulic, Pneumatic & Servo Engineering Armament Systems & Components Engineering 
Aerodynamics Engineering Flight Test High Temperature Materials Engineering Mechanical & Electrical Design 


Contact: R. 1. Cunningham, Missile Engineering Personnel Office 

Dept. 91-20 AW, 12214 Lokewood Boulevard, Downey, Calif. 

Phone: LOgan 5-8651 Ext. 518 

Interviews 8 A.M. to 9 P.M. Monday Through Friday 


NORTH 


AMERICAN AVIATION, 


INC.-^k 



MOW TO SAVE TIME AND MONEY 
ON COMPLETE Illil.I.OWS ASSEMBLIES 



HEADQUARTERS, 

1J.S.A. 


FULTON SYLPHON DIVISION Knoxville 1, Tennessee 

□ Hava your Bellows Engineer call. 

□ Send Bellows Engineering Catalog JA-1400. 


As the No. 1 source for bellows and bellows 
assemblies, Fulton Sylphon furnishes a wide 
range of characteristics and sizes in many dif- 
ferent metals. Single or multiple ply, and braid 
covered bellows constructions are available 
for various abrasive and pressure conditions. 



MICRO P r e c i s i o n switches 







THESE NEW HIGH-STRENGTH EWB-18 TENSION BOLTS developed by Standard Pressed Steel Co. combine 
tensile values of 180,000-200,000 psi with unusually high fatigue resistance. Their new type 12-point external 
wrenching head was specially designed to make maximum prcloading torque possible. 


NEW SPS BOLT SETS TENSILE, FATIGUE 




KEY TO EXTREMELY HIGH FATIGUE STRENGTH of the EWB-18 

is in the head and fillet of the bolt. This critical region is cold 
worked— forged in such a way that grain-flow lines are continuous 
and unbroken. Carefully controlled manufacturing techniques 
preserve the flow lines uncut throughout the entire length of the 
bolt, including the threaded section. 


THE EWB-18 IS A PRODUCT OF SPS RESEARCH. The data gleaned 
in the Fatigue Testing Center at SPS— a top-ranking facility in U.S. 
industry— have helped SPS metallurgical, design and production 
engineers produce such firsts as the Hi-Ti bolt (first successful 



STRENGTH RECORDS 

EWB-18 has 20% greater fatigue resistance and 
12% greater tensile strength; makes possible 
smaller, lighter, safer bolted aircraft connections 

Standard Pressed Steel Co. was asked to develop a stronger 
bolt— for use in aircraft still in the drawing board stage. The 
EWB-18 is the fastener SPS designed for the job. With this 
bolt, stronger, lighter joints are possible — flanges and integral 
structures require less metal. It means weight savings in mating 
parts as well as savings from use of fewer or smaller bolts. 
SPS has complete facilities for developing and producing 
both standard and special fasteners for use in aircraft engines 
and in airframes. We will share our experience with you in 
designing threaded fasteners to meet your requirements. 
Aircraft Products Division, Standard Pressed Steel Co., 
Jenkintown 3, Pa. 


STANDARD PRESSED STEEL CO. 

AIRCRAFT PRODUCTS DIVISION 

JENKINTOWN M PENNSYLVANIA 


i u rncjjcu aicc 

sps 

NTOWN ■ PENNSYI 
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COLOR TELEVISION INCORPORATED 
SAN CARLOS 6, CALIFORNIA 



P 




Navy Contracts 




How to keep informed on the 
of 

your business 




job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 

Easy to read, talking your language, geared 

specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 

Each advertiser is obviously doing 

his level best to give you helpful information. 



Add up all the advertisers and you’ve got 
a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments 
materials, processes, methods. 

You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
"with what” part of your business. 

McGRAW-HILL PUBLICATIONS 



Moy 7, 


DEPARTURES OF TODAY 






These tiny steel “jewels” are available in a 
complete line, J-g" (.375') outside diameter and 
smaller. They are made with super-accuracy on the 
finest equipment available — much of it designed 
by New Departure — to meet the most exacting 
requirements of today’s precision industries. 
Performance and dependability of the highest 
order are assured. 

For complete information about miniature ball 
bearings, or for help with any bearing problem, 
call on New Departure’s expert engineering 
service. New Departure, Division of General Motors 
Corporation, Bristol, Connecticut. 
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How on-the-spot service 
General Electric flight 


engineers back up 
control systems 



G-E field service engineers provide valuable technical 
assistance to the Armed Forces wherever service is 
required on General Electric flight control systems. 
These “tech reps” also conduct classes for pilots and 
aviation specialists on the operation and maintenance 
of G-E flight control systems. 

In addition, General Electric service engineers make 
detailed field operation reports on flight control sys- 
tem performance. These reports provide design 
engineers with information on system performance 
on operational aircraft for improving future G-E 
flight control systems — systems that are now being 
designed and built for the latest supersonic aircraft. 
FOR DETAILED INFORMATION on the flight control 
systems that General Electric is designing and manu- 
facturing for our Armed Forces, contact your G-E 
Aviation and Defense Industries Sales Office. Section 
221-9, Schenectady 5, New York. 


Progress Is Our Most Important Product 

GENERAL© ELECTRIC 


BUSINESS FLYING 


Sales Will Exceed $100 Mil li on in 1956 


By Erwin J. Bulban 

First quarter shipment reports indi- 
cate that U. S. business aircraft manu- 
facturers will probably deliver over 
6,500 airplanes worth more than SI 00 
million. Last year's shipments were ap- 
proximately 4,500 planes valued at 
about $70' million. 

An Aviation Week survey of lead- 
ing manufacturers shows that backlogs 
ensure steady high-level production 
through 1956; in some cases, they will 
be responsible for expanding facili- 
ties to keep pace with demands. 

Business and utility aircraft manu- 
facturers shipped over 600 aircraft in 
March at a total net billing exceeding 
S9.4 million. Total deliveries for the 
first quarter of 1956 were a record 
1,632 planes valued bv the factories 
at more than $25 million. 

The Big Three— Beech, Cessna and 
Piper— handled the lion's share. In 
March, they shipped 575 aircraft worth 
more than "SS million; in the first quar- 
ter of 1956, they delivered 1,632 planes 
worth better than $22.1 million. In 
the same three months last year, the 
three manufacturers delivered 1,072 
planes valued at slightly more than 
$15.6 million. 

Cessna is maintaining its early lead 
over Beech and Piper and is expected 
to lengthen it as a result of anticipated 
increases in Model 172 and 182 sales. 
These models, introduced this year, 
will probably far outsell the previous 
versions with conventional landing gear. 
This was Piper's experience when it 
switched to tricycle landing gear on its 
four-place Pacer. Early public reaction 
to the new Cessna tricycle models con- 
firmed indications that there is an 
overwhelming demand for this type 
landing gear on business aircraft. 

Big Backlogs 

The business volume currently on 
the books of the top-ranking business 
plane manufacturers indicates the pros- 
perous state of the industry. 

In most cases deliveries of new busi- 
ness planes arc booked well into the 
summer and fall; but the manufacturers 
emphasize that this backlog docs not 
mean customers will have to wait this 
long to have their orders filled. Under 
modem merchandising, most distribu- 
tors “floor plan” their inventories to 
have airplanes continuously available; if 
they run out they often fill the order by 
getting an airplane from another dis- 


Bccch Aircraft Corp. reports that as 
of Mar. 31 it had a firm backlog (with 
cash deposits) for 286 airplanes having 
a total manufacturer's billing value of 
S10,511,S80 and an estimated retail 
value of $16,714,000. The breakdown 
bv model; Twin Beech E18S. 62: Twin 
Bccch D18S. 5; Twin-Bonanza D50, 47; 
Bonanza G35, 144, and Mentor B45 
trainers for export. 20. In addition, dis- 
tributors had placed orders, pending 
deposits, to assure themselves of po- 
sitions on monthly delivery schedules, 
estimated at S10.S26.065. 

In 1956 Bccch calculates that it will 
deliver 755 commercial airplanes having 


a total retail value of S3S.925.000 in- 
cluding 100 E18S, 5 D1SS. 150 Twin- 
Bonanzas, 500 Bonanzas and 20 Men- 
tor trainers. 

Current delivery dates, from factory 
to distributor: Bccch E1SS, Aug. 31; 
Twin-Bonanza, Aug. 13; Bonanza, July 
16. 

Beech plans no expansion in its cur- 
rent employment of about 6,000; it is 
planning to spend approximately S500.- 
000 in expansion of plant area, tooling 
and machinery. 

Cessna 310 twin-engine production 
is sold out through October 4. At the 
present rate of one airplane per working 


U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 

(January — March 1956) 



AVIATION 


<, May 7, 1956 


103 



Locates : 1 

Measures i DYNAMIC UNBALANCE 

Corrects : 


Detailed information is in 
Instrument Data Sheet 211, 
available upon request to 
Technical Literature Sec- 


of high speed 
rotors to better 
than .00001 inch -ounce 


decker 



The DECKER DYNAMIC BALANCER 
offers, on a single portable chassis, the 
complete requirements for precision 
dynamic balancing. The necessary 


The many features of the Decker 


of unskilled persoi 
these features a 



AVIATION 
CORPORATION 


without removing the 


1361 Frankford Ave., Philadelphia 25, Pa., PHONE GArfield 5-2300 
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A personal message to 
above-average engineers 

with one year or more experience in 

Environmental Testing 
Qualification Testing 

If you arc one of the men we are looking for, 
you can count on opening up a two fold oppor- 
tunity by answering this message right now. 
First comes the chance to enjoy the satisfaction 
of being engaged in work that is both worth- 
while and rewarding; second, and equally 
important, is the scope for advancement offered 
by one of the most rapidly growing and best- 
equipped laboratory facilities in the world. 

The work includes all MIL-E-5272 environ- 
mental tests on a wide variety of mechanical, 
electrical and pneumatic components used in 
the very latest rocket propulsion systems— a 
fascinating held, where the future leads you in 

Superior working conditions, fringe benefits. 
Ideal Southern California climate. 

Wrte how: P-1428, Aviation Week 
1125 West 6th Street, I.os Angeles 17. Calif. 



Range-Forest Spray 
Gained 13% in 1955 

Approximately 5 million acres of 
range and forest land were treated 
by aerial applicators last year, a 13% 
increase over 1955. Spruce budworm. 
grasshoppers. Mormon crickets and 
gypsy moths were the major targets. 

About 1 million acres of timber will 
require spraying this year, in addition 
to 1.5 million acres of Northeastern 
U. S. infested with gypsy moth and ap- 
proximately 20 million acres of grass- 
hopper-infested range lands in 16 west- 
ern states. 

Liability-Coverage Proof 
Proposed for Aircraft 

Washington— All civil-aircraft opera- 
tors would be required to give proof of 
their ability to assume any damages they 
might cause under legislation intro- 
duced by Rep. Herbert Zelenko (D.- 
N. Y.). ' 

The proof would be by "bond of a 
surety company, a policy of insurance 
or such other assurances as the board 
may prescribe. Thousands of our citi- 
zens have been maimed and killed, 
and their property destroyed in acci- 
dents involving the use of privately 
owned airplanes.” Zelenko said. “Ade- 
quate compensation for such damage 
has not been forthcoming due to the 
fact that many private owners are not 
financially responsible. This has re- 
sulted in economic privation and the 
permanent suffering of the victims of 
these accidents who have found them- 
selves with uncollectible judgments or 


PRIVATE LINES 


New Temco 51 primary jet trainer 
(AW April 2, p. 27) has been inspected 
by Col. J. S. Pirruccello, chief of the 
cargo and trainer branch, USAF Air 
Materiel Command. 

Air Fair at Morristown (N. J.) Munic- 
cipal Airport plans to exhibit business 
aircraft, accessories, helicopters, mili- 
tary equipment, antique aircraft and 
automobiles. Date: May 20. 

Gnunman G-21 amphibian wing 
panel rework replacing all fabric with 
aluminum covering has been approved 
by Civil Aeronautics Administration. 
CAA supplemental-type certificate 
SA1-3 has been awarded Mattituck Air- 
base Corp.. Linden, N. (.. which engi- 
neered the modification. Method re- 
places existing wing rib cap strips; 
there arc no access openings in top or 
bottom skins and all joints and laps arc 
sealed. 
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fine weather 

for DUCKS 

Arma’s self-contained integrated navigation 1 

and fire control systems will contribute 

and Arma 

materially to the operational effectiveness 
and all-weother capabilities of our 

“ALL-WEATHERED” 

nation's latest tactical fighter bombers. 
Arma . . . Garden City, N. Y. A division 

fighter bombers 

of American Bosch Arma Corporation. 

JMA- ADVSNCtD ELECTRONICS FOR CONTROL t 





SIMULTANEOUS 


TRIPLE-ROLE SWITCH 


for interrupting 3-phase, 

110 V, 400 cycle AC circuits 


6-CIRCUIT CONTROL — in a small package. 

Makes possible a wide variety of circuit combinations. 

SIMULTANEOUS “MAKE & BREAK" ACTION 

Permits unusual applications, reduces arcing, prolongs 
switch life and increases electrical capacity. 


OPERATING CHARACTERISTICS 


CONTACT ARRANGEMENTS: 

K3-4 — TRIPIE-POIE, DOUBLE THROW 
K3-2— TRIPLE-POLE, NORMALLY OPEN 
K3-1— TRIPLE-POLE. NORMALLY CLOSED 
ELECTRICAL RATING: 

15 AMP 125/250 V.A.C. 

15 AMP 30 V.D.C. RESISTIVE 
10 AMP 30 V.D.C. INDUCTIVE 


This completely new Electro-Snap triple-pole switch simul- 
taneously reverses current flow through three windings of a 
3-phase motor up to 1 H.P. and interrupts other types of 
multi-switching installations. Instantaneous snap-action of the 
three poles is independent of the speed of actuation — even 
extremely slow moving cams can be used. 


The K3-Series offers designers a wide variety of 3-phase cir- 
cuit hookups for servo-controls, to limit movement of machine 
members and as a start-and-stop switch which formerly were 
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CAB Report on Beech Bonanza Crash in Hollywood 


Wing Failure Followed Loss of Control 


At 2214, 1 on October 17, 1955, a 
Beech Bonanza, Model C-35, N 5825C, 
piloted by Joel W. Thome, crashed into 
an apartment building located at 11948 
Magnolia Boulevard, North- Hollywood, 
California. 

Eight residents of the building and the 
pilot were fatally injured; one resident 
was seriously injured. The building re- 
reived major damage and the aircraft was 
destroyed by impact and the lire which 
followed. 

At approximately 2100 October 17. Pilot 
Joel Thome telephoned the Burbank CAA 
Airways Communications Station and filed 
a DVFR (Defense Visual Flight Rules) 
flight plan from the Lockheed Air Terminal, 
Burbank, California, to McCarran Field, 
Las Vegas, Nevada. 

The flight plan specified a proposed rout- 
ing over Airways Amber 1 to Newhall, 
Crcen 4 to Palmdale and Daggett, and 
Amber 2 to Las Vegas. Pilot Thorne esti- 
mated he would depart at 2115 with no 
passengers and the flight would require 
approximately one hour and 40 minutes, 
lie also indicated his aircraft, a Beech 
Bonanza, N 582 5C (referred to as N 25C), 
had sufficient fuel for four hours of flight. 
Weather Conditions 


At this time and for about two hours 
thereafter the Lockheed Air Terminal 
weather conditions were reported as: Ceil- 
ing 700 feet overcast; visibility 2 miles 
smoke and haze; top of the overcast re- 
ported variable 2,500 to 3.000 feet m. s. 1. 
(mean sea level) or 1,800 to 2,300 feet 
above the ground. In conversation with 
a pilot who had just landed Mr. Thome 
was advised of these conditions. 

At 21 59 Pilot Thome radioed the Bur- 
bank Tower (located at the Lockheed Air 
Terminal) from N 25C and asked for taxi 
and takeoff instructions. In response the 
tower local controller cleared the flight 
to runway 15 (150 degrees magnetic) and 
gave the latest wind and altimeter informa- 

Wlien asked if he was 1FR (Instrument 
Flight Rules) or just a climb to on top Mr. 
Thome replied he just wanted a clear- 
ance to climb westbound to on top. The 
controller then transmitted. "N 5S25C, 
Burbank Tower, you can have a southeast 
reversal immediately, or a six-minute de- 
lay for a 260 degree departure." Pilot 
Thorne elected the latter. 

At 2208 the controller cleared the flight 
as follows: “Bonanza 25C taxi into posi- 
tion and hold. You climb out after take- 
off, make right turn, climb on magnetic 
heading of 260 degrees to on top, report on 
top.” This was acknowledged by Mr. 
Thorne. 


f Pacific Standard 


The takeoff appeared normal to the tower 
personnel and they noted the navigation 
and two anti-collision lights (Grimes lights) 
on the Bonanza were on throughout this 
time. The Bonanza was last observed from 
the tower turning right and climbing to- 
ward the overcast. There were no other 
radio contacts with the flight. 

Shortly thereafter the Burbank controllers 
received several telephone calls from resi- 
dents south and southwest of the airport. 
They reported an aircraft in that area was 
flying very low and appeared to be in trou- 
ble or stunting. At 2214 an aircraft, later 
identified as N 5825C. crashed into an 
apartment building 4.3 miles southwest of 
the airport. 

INVESTIGATION 

Many ground witnesses located south and 
southwest of the airport saw and/or heard 
N 25C in flight before it crashed into 
the apartment building. A representative 
group of these witnesses testified at the 
Board's public hearing concerning their ob- 
servations and many others furnished for- 
mal statements during the investigation. 

From this source of information the prob- 
able flight path of the aircraft was recon- 
structed as accurately as possible and is 
shown as attachment A. 

The first of these witnesses, an aircraft 
mechanic employed at the airport, was lo- 
cated on Riverton Avenue near Victory 
Boulevard. Interested in the anti-collision 
lights, which he had observed being relo- 
cated on N 25C during the day. he went 
outside of his home to see them when he 
recognized the sound of a light aircraft en- 
gine and thought it might be Mr. Thorne 
taking off. 

The witness saw N 25C immediately 
after takeoff as it turned right to an ap- 
proximate heading of 260 degrees. On this 
heading it continued to climb and entered 
the overcast over the vicinity of Victory 
and Vineland Boulevards. Shortly there- 
after the witness heard the engine sound 
get louder and in a manner which gave him 
the impression the aircraft was turning left 
and descending rapidly. 

The Bonanza was then seen to emerge 
from the overcast at very high speed, diving 
steeply and turning left. The nose of the 
aircraft jerked up sharply while the turn 
continued through north to a west heading, 
completing one 360 degree turn from the 
first observed direction. The aircraft again 
disappeared into the overcast, climbing 
steeply. This witness, because of his in- 
terest in the anti-collision lights, stated 
positively that they were on while he 
could see the aircraft. The witness con- 
tinued to hear the aircraft but could not 

The second witness, a pilot, was located 
west of the first. He stated that N 25C 


was observed to pass closely over his posi- 
tion three times while it flew- a circular 
path, approximately one-half mile in di- 
ameter. bounded by Victory Boulevard on 
the north, Cahuenga on the east, Tujunga 
on the west and, although beyond his 
vision, probably Magnolia on the south. 
During this time he observed the aircraft 
climb into and dive out of the overcast 
several times. He stated these erratic 
movements seemed to indicate the pilot 
was having difficulty with lateral and longi- 
tudinal control. 

This witness, in agreement with the 
first, thought the engine sound increased 
and decreased with vertical oscillations of 
the aircraft. The engine sounded as though 
it were operating with an appreciably high 
power setting and with its propeller in 
fairly low pitch. The engine sound, how 
ever, was uninterrupted and did not indi- 
cate any malfunction. 

This witness observed that the naviga- 
tion lights were on but said the anti-colli- 
sion lights were off. No witnesses after the 
first observed the latter lights to be on. 
When the Bonanza passed the witness the 
third time it assumed a westerly heading 
and again climbed into the overcast. 

Dives and Climbs 

Next to sec the Thorne aircraft were 
several witnesses located more than one 
mile southwest of the first two. and slightly 
less than one mile north-northeast of the 
accident site. They also described the ris- 
ing and falling engine and propeller noise, 
and those who saw the flight observed it 
go in and out of the overcast. 

One witness, with dive bomber experi- 
ence. said the sound was unmistakably that 
of an aircraft diving and pulling up. In this 
area the Bonanza again flew- at least one 
complete 360-degrce circular path. 

Witnesses ih the immediate accident area 
who saw the crash stated that just prior 
to the accident the aircraft dived out of 
the overcast at an estimated 65-75-dcgree 
angle on a southeast heading but turning 
rapidly to its right. It pulled up sharply 
when it reached a southwest heading at 
which time several large components sepa- 
rated from the main aircraft structure. 

Rolling violently to the right the major 
structure plunged into the apartment roof. 
An explosion and intense fuel fire followed. 

Nearly all witnesses were in agreement 
that weather conditions observed along 
the flight path of N 25C corresponded with 
those reported at the Lockheed Air Ter- 
minal. Many stated the overcast was with- 
out breaks and fairly smooth along the bot- 
tom. Several stated this ceiling was at 
least 700 feet above the ground and visi- 
bility at least two miles with little varia- 
bility. 

The aircraft structure available for cx- 
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Lockheed diversification in action... 
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Flight Test Engineering openings 

Electrical Research Engineers 



Why Lockheed offers engineers 


more opportunity for promotion 
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for Boeing YC-97J Stratofreighter 

Modified for T-34 engines, the Boeing Stratofreighter gains 
63% more power by the change. 

MB Type 5100 Mounts have an important job in this 
modification. They’re the only structural connection be- 
tween engines and frame. Designed especially for T-34 
power plants, these vibration isolators successfully absorb 
the higher engine torque and the vibration from large 
propellers . . . protecting the structure, instruments and 

Vibration control has been MB’s business for over 15 
years. Satisfying the ever changing needs of the aviation 
industry, MB designs the isolating mounts and suspension 
systems for experimental as well as production airplanes. 
What are your requirements? 


manufacturing company f’coL. 


HEADQUARTERS FOR^PRODUCTS TO ISOLATE VIBRATION,^, 
... TO EXCITE IT jPwi ... TO MEASURE IT (KgSVv 




From sketch-out to check-out 

AMF has missile experience you can use 


• AMF today plays a part in more than half the missile programs under way. One of its 
subsidiaries, Associated Missile Products Corporation, is the only private firm devoted exclu- 
sively to missile support equipment. And AMF activities cover practically every stage of design, 
development, and production... including mechanical and electronic test equipment... auxiliary 
power supplies. . . field and depot handling equipment . . . launchers , . . ground and flight control 
systems • See for yourself why AMF's experience in missiles, as well as in a host of other fields, 
has made it the "can do" company. 




Defense Products Group 

AMERICAN MACHINE & FOUNDRY COMPANY 

1101 North Royal Street, Alexandria, Va. 


SAFETY 


or less and climbed through 311 overcast 
to above the clouds. This information was 
obtained while Fullerton officials were in- 
vestigating the source of several extremely 
low Bights (buzzing) over the city by an 
aircraft without lights. 

The latter investigation revealed these 
incidents occurred when only Thorne had 
taken off from the airport. An official of 
the airport testified that Mr. Thorne had 
previously been reprimanded for unreason- 
ably fast taxiing and as a result of the 
"buzzing” had been requested to base 
his aircraft elsewhere. It was while moving 
Itis aircraft to Orange County that the 
October 10 incident took place. 

O 11 October 1 1 Mr. Thorne voluntarily 
came to the CAA offices at Long Beach and 
readily admitted the incidents. At this time 
he stated that lie held no instrument rating 
but showed he was familiar with the regu- 
lations applicable to the aforementioned 
flights. These requirements were further 
amplified during the conversation. 

lie was also advised, at this time, to 
terminate such instrument flights until lie 
demonstrated capability and was certifi- 
cated for them, lie was told to take imme- 
diate steps to this end. Mr. Thome was 
further advised that violation charges would 
be processed and filed against him for the 
aforementioned incidents. 

During the conversation Mr. Thorne im- 
pressed the CAA Safety Agent as primarilv 
concerned with the loss of his flying privi- 
leges which lie used regularly when traveling 
between Las Vegas, his residence, and Los 
Angeles. The violation report was prepared 
and on October 17 it was forwarded for 


NORTH AMERICAN’S 
Columbus Division 



Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 


Fully Instrumented 

Mr. Thorne purchased N 5S25C on June 
10. 1955. The aircraft was fully equipped 
at this time with instrumentation and appli- 
ances for instrument flight. This included 
a full instrument panel. ILS (Instrument 
Landing System ) equipment. Lear L-2 
autopilot with approach coupler. Lear 
ADF-12. several radio transmitters and re- 
ceivers. both low frequency and VHF (Very 
High Frequency). The aircraft generator 
supplying electrical power was a Dclco- 
Remy 50 ampere, model 1101883. The 
aircraft was also fully equipped for night 

Because of the complete destruction of 
the aircraft few instruments were available 
for examination and it was impossible 
to determine if the autopilot was being 
used before the accident. Several settings 
of the navigational equipment were deter- 
mined but none were significant as factors 
to the accident. 

The aircraft logs, found among Mr. 
Thorne's property at his residence, showed 
the attitude and directional gyros of the 
aircraft were vacuum driven. The aircraft 
had been completely inspected at the time 
of sale and was considered to be in near 
perfect condition. 

'Very Rusty' 

While the purchase was being consid- 
ered Mr. Thorne was given a demonstra- 
tion flight and following consummation 
of the sale the seller suggested he take 
instruction before operating the aircraft. 
Pursuant to the suggestion Mr. Thorne 


You can share in a new kind of career challenge ... if you 
have experience and vision. Here's the story briefly: 

North American's Columbus Division has prime responsi- 
bility for the design, development and production of North 
American's Naval airplanes. The Division is young, with the 
highly-successful FJ-4, a "concept-to-f light" Columbus Divi- 
sion product, as evidence that its engineering team is ’’going 

Young organization . . . greater Individual Opportunity 
for you. 

You are sure of . . . Stabilit y . . . North American Aviation 
is the company that has built more airplanes than any other 
company in the world . . . Promise . . . the availability of posi- 
tions for experienced engineers comes only from success. 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 
J. H. Papin, Personnel Manager, Department 56AW, North 
American's Columbus Division, Columbus 16, Ohio. 



Engineering Ahead lor a Better Tomorrow 

North A meric an Aviation, inc. 

•Reg.U.S.Pal.011. COLUMBUS DIVISION 
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NEW AIR RESEARCH and 
DEVELOPMENT COMMAND edition 


Timed to include the details, plans and policy of the forthcoming Research & Develop- 
ment program as determined by the 1957 Airpower budget which is now undergoing 
debate and will become effective July 1, 1956. 


Manufacturers and suppliers having a business interest 
in Research & Development are guaranteed the largest 
and most significant audience in this field through 
Aviation Week’s August 6, ARDC issue. Presenting ex- 
clusively the story of this major command, the ARDC 
issue will include a detailed budget analysis as referred 
to above with special reports on research in Missile En- 
gineering, Astronautics, Avionics, Super Aerodynamics 
and Human Factors. 



EXCERPT FROM HEADQUARTERS ARDC LETTER TO 
AVIATION WEEK. 

ments and advances that another special 
ARDC issue appears very timely and promises 
to be of the same if not greater benefit and 
interest than the 1953 edition." 


AVIATION'S LARGEST MILITARY, ENGINEER- 
ING AND MANAGEMENT AUDIENCE WILL BE 
WAITING FOR THIS SECOND EXCLUSIVE ARDC 
ISSUE. BE SURE YOU ARE THERE! 



• ® Aviation week — ™ 
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contrary to Civil Air Regulations govern- 
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During the day Mr. Thorne told Pacific 
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FLIGHT INSTRUMENTS 


Save 



May 7, 
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f/otah/e 

Achievements 

atJPL 


MISSILE GUIDANCE AND CONTROL ...In applying advanced 
servo and noise-theory techniques to missile control systems, JPL has 
led and advanced the field of missile guidance. 

Among specific achievements are the application of Wiener RMS 
methods to multiple-input, multiple-loop servos, and matching missile 
trajectory to missile control transfer function for optimum accuracy. 



Research in Guided Missile Technology 



The Jet Propulsion Laboratory is an organization devoted entirely 
to scientific research and development. Covering an 80 acre area in the 
rising foothills of the San Gabriel mountains, north of Pasadena, it 
occupies an ideal location close to residential districts. 

The working staff of the Laboratory consists of about 1250 people, 
all employed by the California Institute of Technology. The various proj- 
ects are conducted under continuing contracts with the U. S. Government. 

The prime objective of JPL is obtaining basic information in the 
various sciences related to missile systems development and in all phases 
of jet propulsion. Underlying the entire Laboratory activity, a major 
continuous program of fundamental research in the physical sciences is 
constantly in progress. 

In its missile system and jet propulsion undertakings, the Labora- 
tory maintains a broad technical responsibility, from basic research to 
prototype engineering. By virtue of this and the integrated nature of 
the JPL technical staff, each individual is drawn into close contact with 
the general field to which his specialized technical abilities contribute 
the most. 

If you are interested in knowing more about our work and the 
specific employment opportunities now open, please send us an outline 
of your technical background and experience. 


JET PROPULSION LABORATORY 

A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA. CALIFORNIA 
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B-52 jack screw — a typical Boeing design challenge 


On Boeing B-52 bombers, the hori- 
zontal tail surface has more area than the 
wing of a standard twin-engine airliner. 
Yet it can be moved in flight, up or down, 
to trim the aircraft. 

The device that performs this function 
is a jack screw, which, though it weighs 
onlv 255 pounds, can exert a force of 
approximately 225 tons! 

Many kinds of engineering skills went 
into designing and developing a jack 
screw so precise that it automatically com- 
pensates for stretch and compression 
under load. Civil, electrical, mechanical 
and aeronautical engineers, and mathe- 
maticians and physicists— all find chal- 
lenging work on Boeing design projects 
for the B-52 global jet bomber, and for 
the 707 jet tanker-transport, the BO- 
MARC IM-99 pilotless interceptor, and 
aircraft of the future. 


Because of Boeing’s steady expansion, 
there is continuing need for additional 
engineers. There are more than twice as 
many engineers with the company now 
as at the peak of World War II. Because 
Boeing is an "engineers’ company," and 
promotes from within, these men find 
unusual opportunities for advancement. 

Design engineers at Boeing work with 
other topnotch engineers in close-knit 
project teams. They obtain broad experi- 
ence with outstanding men in many 
fields, and have full scope for creative 
expression, professional growth and indi- 
vidual recognition. And they find satis- 
faction in the high engineering integrity 
that is a Boeing byword. 

In addition to design engineering, 
there are openings on other Boeing teams 
in research and production. Engineers 
and their families like the life in the “just- 


right” size communities of Seattle and 
Wichita. They may pursue advanced 
studies with company assistance in tui- 
tion and participate in a most liberal re- 
tirement plan. There may be a place for 
you at Boeing-Seattle or Boeing-Wichita. 

R. J. 8. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. C-51, Wichita, Kansas 
JOHN C. SANDERS, Statf Engineer- Personnel 
Boeing Airplane Co., Dept. C-51, Seattle 14, Wash. 



SEATTLE, WASHINGTON WICHITA. KANSAS 
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SAFETY 





Silicone News 

FOR DESIGN ENGINEERS 






SAFETY 








GYROS 

designed beyond 
requirements 


To give [lie vital few minutes 
of service required by a missile, 
gyros must possess 
ruggedness and dependability 
that will give them life 
of a thousand hours or more. 
Kearfott Gyros possess 
this rugged ness and 
dependability. That is why 
they are so widely used 
in other forms of aviation 
as well as in missiles. 

Kearfott Vertical Gyros 
conform to MIL-F.-5272 A 
Procedure 11. parts 1 and 2. 
Kearfott Free Gyros withstand 
vibration of 5-500 cps at 5 G's. 

5 to 2000 cps at 3 G's and 

6 G shock of .015 sec duration. 
Kearfott has Gyros for 

every application. Write 
for technical data. 
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EXECUTIVE 
AVIATION SALES 



EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 



IN • Avionics • Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


WITH THE ELECTRONICS DIVISION OF 

Geiiwd 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM's long-standing policy of decentral- 
ization creates individual opportunity and recognition. 



Why not send us full foots about your education, wort background, etc 
We will do oil we con to treat your application with the fullest confidence 


SPARK PLUG THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. 


AVIATION WEEK, Moy 7, 



EMPLOYMENT OPPORTUNITIES 


needs 

ELECTRONIC 

and 

MECHANICAL 

ENGINEERS 

in 

SOUTHERN 
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LOCKHEED 
Aircraft Corporation 
Georgia Division 

Has immediate openings for: 

SENIOR STANDARDS 
ENGINEERS 

Engineers needed to inves- 
tigate and develop new 
aircraft standards, coordi- 
nate information on type 
and characteristics of spe- 
cific products, quantity 
requirements, production 
problems, nature of de- 
mand and source of sup- 
ply. Should be capable of 
insuring that required 
proof tests are run and 
should be able to deter- 
mine effect of proposed 
standards on company de- 
sign and shop practices. 

M.E.. A.E„ or E.E. degree plus 

Write in complete confidence to 

JIM WADE 


LOCKHEED 




PROJECT 

ENGINEER 

ALL-METAL 



V T O L 


AERONAUTICAL ENGINEERS 



DOAK AIRCRAFT CO.,' INC. 


EMPLOYMENT OPPORTUNITIES 


f ~\ 

An engineer 
worth up to 
*15,000 will 
welcome this 
opportunity 
to progress 


SYSTEMS 
ENGINEER — 

perform complex 



v y 



A land with a climate 

where your ideas can grow 



EMPLOYMENT OPPORTUNITIES 



PROJECT 

ENGINEER 

AIRCRAFT 

DUCTING 

s ystems 
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EMPLOYMENT OPPORTUNITIES 




INERTIAL NAVIGATION 



EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

THERE’S A' BRIGHT iFUTURE 
FOR YOU AT CONTINENTAL 

Continental Aviation & Engineering Corp. is constantly increas- 
ing its staff of competent specialized personnel to meet the 
growing demands in the development of specialized power 
packages. The small and medium gas turbine engine program 
at CAE is progressing rapidly and offers engineers and tech- 
nicians a challenging career coupled with many extra job 
benefits. If you hold a degree in the AERODYNAMICS, METAL- 
LURGY, MECHANICAL or DESIGN ENGINEERING fields, con- 
tact CAE and investigate the ,s^53?5%. 

opportunities that can be yours. 

ADDRESS: "Salaried Personnel" 



SSSKSf AERODYNAMICS AND 



irv.i. TECHNICAL PERSONNEL DIRECTOR 

BATTELLE INSTITUTE, COLUMBUS, OHIO 



GENERAL $$ ELECTR 1C 


SALES and SERVICE 

Our firm is seeking an addi- 
tional product line to represent 
to the West Coast aircraft mar- 
ket. We are experienced in 
engineering sales of electro- 
mechanical devices and have 
a modern repair facility to 
augment sales programs. Your 
inquiries are invited. 




VACANT 









Searchlight Section 


BUSINESS OPPORTUNITIES 






For Sale! 

268 WRIGHT 
R2600-20 ENGINES 



COMMERCIAL 

AIRCRAFT PARTS CO. 

4101 Curtis Arc. Baltimore 26, M 
Telephone: CURTIS 7-3300 


HELICOPTER 


Remmert-Werner 

S RADAR 

CORRECT RADOMES for X or C BAND 



MODEL D18S ' 




OHIO AVIATION COMPANY 


DC-3 EXECUTIVE 

P & W 1830-92 Engines 
Custom Interior — 

Air Stair Door 
200.000 BTU Janitrol Heater 
Empty Weight 18,025 

Immediate Delivery 
WE OWN THIS AIRCRAFT 


AVIATION 


7, 1956 





SEARCHLIGHT SECTION 






SEARCHLIGHT SECTION 


DC3 one stop for everything C47 

world's most extensive executive DC3 experience 


„ 6402 w. I 
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SEARCHLIGHT SECTION 



FOR SALE 
Executive Loodstor 


SLICK AIRWAYS. INC. 


FOR SALE 

NEW PIPER APACHE 
5 place 1956 Super Deluxe Model 


RELAYS 


I MINIATURE AIRCRAFT • V3&' | 

TELEPHONE TYPE • HERMETICALLY " 
| SEALED • SEN5ITROLS • STEPPING | 



AIRCRAFT FOR SALE 


WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


AIRPLANES WANTED 


SPARKPLUGS WANTED 


& ELECTRONICS SURPLUS 


FOR RATES 
OR INFORMATION 


Contact 
Die WcQcau,-J4i(( 
Office n 'eaeest you. 




CLEVELAND, 15 


F. MtREYNOLOS 00 ‘ 
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Aboard PAN A/ff’s New Douglas DC-7Cs 


SPERRY AIDS TO 
FLIGHT EFFICIENCY 







ELASTIC STOP NUT CORPORATION OF AMERICA 

Dept. N3-525, 2330 Vauxhall Road, Union, N. J. 


More than 25 years of engine development 


and the fasteners are still by ESNA 


These two engines . . . built by Pratt & Whitney Aircraft over 
twenty-five years apart . . . dramatically reflect the evolution 
of aircraft power plants. Back in the early ’30 s engines rated 
at several hundred horsepower pulled air frames at speeds 
under 200 mph. Today the mighty J-57 develops over 10,000 
pounds of thrust and rockets America’s fighters through the 
skies at speeds faster than sound. Both of these power plants 
embody the finest design and high precision production skills 
of their era; and both engines use Elastic Stop® nuts for 
important fastenings. 

During the past two and one half decades of power plant 
evolution, the greatest challenge presented to fastener manu- 
facturers by the development of jet engines has been the 
increase in temperatures at which the fasteners must perform 
efficiently. ESNA offered the industry the first stainless steel, 
silver-plated, long-beam self-locking nut for performance at 
I()()()°F. in 1947. And today ESNA is the first to produce a 


variety of locknut shapes manufactured from Type A286 
stainless steel. These self-locking nuts will meet the full capa- 
bilities of currently produced A286 bolts at any temperature. 

If you accept the practical value of more than two decades 
of this kind of field testing and of new development engi- 
neering to meet the needs of the industry . . . you’ll rely on 
Elastic Stop nuts, too. 


